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See them-try them- 
nine new 
Ewvinrudes 


—tops for fishing fun! 


Nothing on water surpasses the pleasure of 


their whisper-quict operation—their smooth 


and steady slow-speed trolling—their blazing 


performance when you flick the throttle wide. 

They're loaded with power —loaded for 
fun! New high-compression, high perform- 
ance 18 and 35 horscpower models that set 
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Heres the EASY, Step-by-Step Way to 


IXANY CAR IN AJIFFY! 


Engines, "Brakes, Tran: Transmis: 


Now—Whether You're a 
Beginner or Expert Mechanic — 
You Can “Lick” Any Auto Repair Job 


on Any Car Built from 1949 thru 1957 


YES, now you can fix ANY part of 
ANY car—quickly, easily, and right! 
rburetor adjustment to a com: 

easy when y 


It’s like having a staff of fac 
‘and MOTOR’ 


hers beside y 


over | jot 

2, MILLION] 
copies 
soup! 


t’mechanict alike use this ss 
wratepy illustrated giant manual. 
‘MOTOR’s Manual “starts from 
scratch’”leads you through eatire 
ep directions, clear 

Pictures, ‘ells you WHERE to 

1 EOOLS to ure. You jst CANE 


23,436 essential repair specifications. Over 
225,000 service and repair facts on ALL 
737 ‘chassis models from 1949 thru. 1957. 
Instructions and pictures so clear you can’t 


For PREE trial, check 
coupon. 


you're a top-notch mechanic 
you'll be amazed by the tim 
d labor-saving methods! 


The “Meat” of Over 160 
Official Shop Manuals 


‘The editors have 
together the "know: 

from over 160 Official Shop 
Manuals and “boiled it down’ 
one fully-illustrated easy-to-under- 
stand quide. 

‘Here's ILLUSTRATED step-by- 
sop guidance on, Automatic Trant 
‘missions, Tune Up, Ignition, Carburetors, 
Fuel Pumps, Axles, Steering Gears, Rear 
End, Brakes, PLUS MUCH MORE. 

SEND NO MONEY 
Try Book for a Week FREE 

‘Send no money. Pay nothing to postman. 
‘Test book in your 
own garage or 
shop. It's GUAR- 
ANTEED to vey 
for itself “in 
days. IFit doesn’t, 
just. return the 
book, “and owe 
nothing MOTOR 
Book Dept., Desk 
23, 250’ West 
55th St, New 
York 19) N.Y. 


Desk 23, 


cute 


ns, Rear Ends, Generators—Yes, Any Part 


You te procedures! 


MAIL COUPON NOW FOR 7-DAY FREE TRIAL 


MOTOR BOOK DEPT. 
250 W. 35th St, N.Y. 1 
Rush to me at once (check be 
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PS Readers 


TALK BACK 


Other “Worst Drivers” Are Nominated 

In ay opinion, “Who Are America’s Worst 
Drivers?” [Jan.] was one of your best ar- 
ticles, as far as it went. But it tended to be 
very one-sided, and gave the impression that 
without the 15-to-25-year driver group our 
highways would be accident-free. 

How about a follow-up story on the older 
folks driving who shouldn't have a driver's 
license? I mean the innocent little old ladies 


who poke along « public highway at 20 
an hour. Also, what about the older men i 
their new Chrysler 300s who have got to be 
the first away from every stop light? 

Wa ren SrerkM ann, University City, Mo. 


. Lhave just finished reading your article, 
‘As vice-president of the Montereys Road 
Club of Miami, I do not like to see my age 
group being marked as unsafe drive 
would like to start a Road-E-O to teach 
people that you may be a fast driver but not 
a good driver. 

Jous F. Powren, Miami, Fla. 


... A year ago the Careful Drivers Club, 
with the co-sponsorship of the Colorado 
Safety Council, conducted a Safe Driving 
Contest for Denver high-school students. A 
college tuition award was the prize. 

There were two phases to the contest. 
First, those students who received traffic 
tickets during the period of the contest were 
eliminated. Second, every time a student re- 
ceived a ticket, that ticket was charged 
against the student's school. The two schools 
with the best records received safe-driving 
trophies. 

Since a ticket would eliminate the partici- 
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pant and also would count against his school, 
it became unpopular to drive carelessly, 

In our first contest, 545 students par- 
ticipated from Denver, This year [1956] we 
opened the contest to all high-school students. 
in the We would like to extend this 
contest to every high school in the United 
States, 


Jastes W. Pues, 
Careful Drivers Club, Inc., Denver. 


Our Global Bomber Can Stretch Range 

Tue Boeing B-52 Frank Harvey writes 
about (Jan.] undoubtedly poses a terrific de- 
terrent to global war. 

There is one drawba . Tt does 
not have cnough range to strike at the heart 
of Eurasia and return to this continent with- 
out aerial refueling, Does PS have any in- 
formation on how many aerial-refueling air- 
craft are in operation—or how far the B-52 
“an fly without them? 

Rosewr F, Donn, Washington, D. C. 


The exact number of aerial tankers is 
secret. The Strategic Air Command says, 
however, that somewhere in the world, 
throughout the year, one of their planes is 
being refueled in the air ec 8 minutes, 
Range, of the B-52 is gi over 6,000 


Coffee Rides the Rails Smoothly 
Santa Fe’s new 
level” El Capitan 
tant is everything 
Mr. Griswold said, and 
more, ... In the diner 
ved a full cup 
istead of the 
three-quarters 
se there 
or jolting 


usual 
of acup, be 


wwas no sway 
to spill it. 


A. J. Reicuent, La Crosse, Wis. 


Volkswagen Hits 78 M.P.H. 

Ix youn January issue [PS Readers Talk 
Back] you say most VWs go 67 to 68 m.p.h. 
L have a stock 1956 VW that flattens out at 
78 m.p.h. and stays there until you back off 


ee.see your Doctor of Motors 


Wake up the “sleeping” 

ower of your car! See your 

octor of Motors—your 
skilled mechanic—for a thor- 
ough engineanalysis that will 
reveal the cause of your car’s 
sluggish behavior. Inno time 
atall, your Doctor of Motors 
can put new life into your 
car—bring back that satis- 
fying “new car feel.” 

One of the sure ways to 
restore full-power pep and 
performance is to have your 


mechanic install Perfect Cir- 
cle 2-in-1 Chrome piston 
rings. Perfect Circles are 
plated with thick, solid 
chrome that resists wear, 
more than doubles the life of 
cylinders, pistons and rings 
—assures responsive power 
with positive oil control for 
thousands of extra miles. 
Perfect Circle Corporation, 
Hagerstown, Indiana; The 
Perfect Circle Co, Don 
Mills, Ont. 


PERFECT CIRCLE 


2-IN-1 CHROME PISTON RINGS... restore that New Car Feel 


quickly. and 
economically 
your Doctor 


your car! 
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FIRST CHOICE IN 
ADJUSTABLE 
WRENCHES 


CRESCENT and 
CRESTOLOY outsell all other 
Adjustable Wrenches for good reason. 
Crescent Wrenches, forged from selected 
carbon steel, have been the world's fayor- 
ite for 50 years and sell at popular prices. | 
The thinner, trimmer Crestoloy Wrenches, 
forged from special alloy steel and chrome- 
plated, cost only slightly more. There is no 
ner or stronger adjustable wrench made. 
Both patterns are available in all popular 
sizes and are fully guaranteed. Ask your 
hardware dealer. 


CRESCENT TOOLS — | 
Give Wings To Work me? 


Sign of the Artisan 


Crescent is our trade-mark, registered in the United Stotes ond 
‘abroad, for wrenches and other tools. Sold by leading distributors 
fond retailers everywhere 


CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 
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the throttle. I have done this many times on 
a lat road and with no tail wind. 
Axton Overnoit, Whittier, Calif. 


Sounds like an unusually cheerful speed- 
ometer. 


He'd Like to See Us Make... 

T’p Like to see you make” an illustration 
showing a folded newspaper on the floor 
with a tin can on it 
and a foot pressing 
down on the can, That 
beats the tin-can pres 
in your December is 
sue. 


No sooner said than drawn. 


Give the Brake a Break, Says He 
In youn January issue reader B. E. Wil- 
liams suggests a hydraulic shock absorber on 
the back of semitrailers to apply the carrier's 
brakes upon backing to a loading dock. I 
would like to suggest an improvement by 
arranging the setup to operate only while 
backing. . . . I'd hate to think of the pile-up 
should the trailer be accidentally bumped 
from behind while on the expressway doing 
60 miles an hour. Will reader Williams be 
available to scrape the following cars and 
drivers off the back of said trailer? 
Cuantes Wes Jn., Dallas 


Recorder Manufacturers Take Note 

Wuatr in the world is keeping back tran- 
sistor tape recorders? With transistor radios 
available, isn’t it high time tape recorders 
also came out with transistors instead of 
tubes? 


Anprew Vena, Philadelphia 


How About It, Hi-Fi Fans? 

Many thanks for your very interesting 
articles on Hi-Fi. How about some articles 
on tape recorders and tape decks? 

Rosen W. Fonp, York, Pa, 


Anticipating TV Trouble 

Ix THE December issue one of your read- 
ers suggests that a blank TV may be cured 
by switching duplicate tubes. 

Here’s another suggestion. A good invest- 
ment for a TV owner is a set of new replace- 
ment tubes, one of each type in use. Then 
he can try these one at a time until he has 
found the trouble (if it's a defective tube), 


The first frantic months of fatherhood are over. 
You have time now to really enjoy the new 
baby—and time to really think ahead. 

There's plenty to think about. And lots to 
plan for. What kind of a Dad will you be? 
What kind of a provider? 

‘One thing’s sure: now you've got to earn 
more money! About $500 a year more, to start 
with, But how? 

‘Try doing what some five thousand new 
fathers did fast year, Start preparing yourself 
for a better job—at home, in your spare time. 
Enroll with LCS. 

Most of these new fathers already have job 
promotions, fat pay boosts. One writes, “I've 


For Real Job Security—Get an I. C. S. Diploma! 


BOX 06968C, SCRANTON 9, PENNA. 


ARCHITECT 
tng BUILDING. 
COnsTRUCTION 


Hie 
ae 
248 
i 
(elie 


ee 


jumped five years in one.” Another reports, 
“I'm making $125 more a month.” 

There's no magic in I,C.S. Just sound, prac- 
tical, step-by-step training. And a method that 
makes it possible to master any subject as 
rapidly as your time and ability permit. 

You have 257 courses to choose from. Busi- 
ness. Technical. Engineering, All job-related. 
All keyed to everyday problems, Let us send 
you a free sample lesson together with two val- 
uable books—(1) opportunities in your field 
and (2) “How to Succeed.” No obligation— 
except the new one you have as a father. 

The famous I.C.S. coupon is right here. 
And it’s your move! 


I. C. S., Seranton 9, Penn: 


Member, National 
Home Study Council 


(Part! ist of 257 exeres) 


‘Witout cot o obigton, snd me "NOW lo SUCCEED” ned the appertnty bookie aboat et BEFORE which | have marked X (plus same lson): 
VIL STRUCTURAL 
EnGitgenina 


LEADERSHIP 
fotemarae 


HAE 


ame, Aen ome Aecress 
ty. one Sate. Working Nour, AM to PM. 

‘Canadian reidets send coupon to international ‘Schoo, Cnaalnn, UN, 
Occopstion DMeivaa, Cansda.- SparilUullon rates to members of the U.S. Armed Forces 
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discard the bad one and get a new tube for 
his stock of spares. 
Max Cons, Little Silver, N. J. 


Dead Sea Scrolls Make Timely Topic 
I reap with great interest your wonderful 
report on the Dead Sea Scrolls in the De- 
cember issue. It came at a time when our 
Bible class was discussing hidden treasures. 
Mente E. BaucuMan, Kansas City, Mo. 


There Are Easier Ways to Economize 
In THESE days of rising prices, many of us 
are having to do with old things. How about 
an article on resharpening old files? 
R. W. Snyper, Washington, D.C. 


Soaking worn files in nitric or muriatic 
acid for about 10 minutes and then washing 
with soap and water will rehabilitate them 
for rough work. Considering the cost of the 
acid, however, the saving is doubtful. 


Leaking Faucet Stays Fixed 

Youn article on faucets [Jan.] reminds me 
of an incident of several years ago. I had 
been using the best washers but they would 
last only three or four months, So I thought 


I would experiment with a notion I had. 

I found a piece of sheet lead 3/32” thick. 
With a sharp knife I cut out two circles that 
would fit the cup where the washer goes. 
Holes were drilled for the screw. The lead 
washers were dropped in the cup and the 


screw set snug. The faucet was assembled 
and the handle turned down hard three or 
four times to get a seat. The payoff; That 
job lasted four years and three months, 

H. Y. Battou, Manhattan Beach, Calif. 


He's a Meter Reader Now 
Your article, “How Your Electric Meter 
Works” [Dec.], was an eye-opener, For the 

first time, I can ‘own meter. 
J. Bevix, W. Hempstead, N. Y. 


New greaseless way to keep your hair neat all day 


Bud Palmer went for a ride..}..then he used Vitalis 


Sports car fan Bud Palmer is a Vitalis fan, too. 
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New VITALIS” Hair Tonic with V-7. 


GIVES DRIED-OUT HAIR 
THE AIR... New Vitalis 
keeps hair in place and 
prevents dryness with 
V-7, the greaseless 
grooming discovery. You 
never have an over-slick, 
plastered-down look. 
Try it. You'll like it. 


Satisfied with my JOB and PAY? 


NOT ME!! 


TODAY, you are probably earning enough to get by—enough to 
provide your family with life’s necessities, and perhaps you are 


depositing a few extra dollars in the bank. 


BUT are you content with just earning a living wage? Do you 
say “Someday I’ll really get a break and go right on to the top.” 


THAT’S WISHFUL THINKING! 


You know that the “breaks” go to the man or woman who is 
prepared to take advantage of them—to the person who can fill 


the better job and who is worth more money. He makes the 


“breaks” instead of waiting for them. 


DO YOU QUESTION 
YOUR OWN ABILITY? 


‘There is a field of business which has never 
been overcrowded—it’s the ACCOUNTING 
FIELD. And the demand for skilled account- 
who really know their 
ing. State and Federal 
n requires much more efficient 
accounting from business. Corporations are in 
constant need of expert counsel in matters 
relating to Auditing, Cost Accounting, Busi- 
ness Law, and Income Tax Procedure. Men 
who prove their qualifications in this imj 
tant branch of business are promote: 
responsible executive positions—given = 
opportunity to earn real salaries. ‘The range is 
$4,000 to $10,000 a year—even to higher 
income figures. 


WHY BE SATISFIED WITH YOUR 
PRESENT JOB? 


Why accept mediocre pay when right in your 
own home you can acquire the necessary train- 
ing to advance rapidly in the profitable, grow- 
ing profession of Accounting. 

Under the LaSalle Problem Method you can 
acquire a thorough knowledge of Accounting, 
‘ster its fundamental principles, become 


MAIL THE 
COUPON 
TODAY! 


OVER 4,200 C.P.A.’S 
HAVE BEEN TRAINED 
BY THE LA SALLE 
PROBLEM METHOD 


expert in the practical application of those 
since “wheat losing an hour from work 
or a dollar of pay. 

Your training will be under the supervision 
of organization and management, specialists, 
Attorneys and Certified Public Accountants. 
Preliminary knowledge of bookkeeping is not 
necessary, We train you from the ground uj 
—Basic Accounting right through specializ 
training in Industrial, Commercial, or Publi 
Accounting and C. 


SO RIGHT NOW—TODAY 


If you are ambitious ou want to get into a 
ig ing profession—investigat ‘oppor- 
fete in ihe profitable field, ne 


DON'T BE SATISFIED 


ith just.an ordinary job —decide today to send 
for LaSalle’s FRE! k, “Accountancy, The 
Profession That Pays.” In it you will find com- 
plete information on the opportunities which are 
open to those qualified, and you will learn how 
you can prepare yourself for a better job and 
more money. NO OBLIGATION. MAIL THE 
COUPON TODAY! 


(CHARTER MEMBER OF THE NATIONAL HOME STUDY COUNCIL 


aenee-======SEND FOR FREE BOOK========<==n0: 


LaSalle Extension University 
A Correspondence In:titutio: 
Dept. 383H 417 S. Dearborn St., Chicago 5, Ill. 


Please send me, free of all cost or obligation, your illus 
trated book, “Accountancy, The Profession That Pays.” 
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“Vd like to see 


‘A HOSE SUPPORT with an adjustable clamp to 
fit the rim of any tub, trough or bucket so 
that you wouldn't have to stand by to fill it. 
—Joseph Castilla Jr., McAllen, Tex. 


them make... 


” 


STEERING WHEELS that wouldn't obscure the 
car's dashboard instruments. A disk of clear 
plastic at the sides would do 
the trick.—Carol Faille, Hoboken, N. J. 


‘A FOLD-AWAY HIGH CHAIR for small kitchens. 
It could be attached to a wall or the top of 
a base cabinet and dropped down at baby's 
meal tim M. Moore, East Orange, N. J. 


INTERCHANGEABLE CLEATS for sports shoes. Then 
a young athlete going out for both football and 
baseball wouldn't have to shell out so much. 
—William B. Braden, Memphis, Mich. 


DANGER-SIGNALING ELECTRICAL WIRING. An 
odor would warn you of overloads before the 
wire got hot enough to burn off insulation and 
start a fire—A. R. Dunham, Pasadena, Calif. 


Everyone has his own pet ides of a gadget that he would 
like to see in general use. The five ideas illustrated above 
vere muggested by Portian Sciesce Moserat readers, What ie 


yours? We will pay 85 for each one published, Plesse we 
Government postcards only. Write name address 
clearly. Contelivtions canaat be ack» 
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Train at Home in Spare Time 
for Good Jobs - Better Pay 


Today, choose the career you want and take the first step toward that goal. Training 

plus opportunity is the perfect combination for success. NRI has trained thousands of 

men at home, in their spare time. NRI is the oldest, la it home study Radio-TV school 
. our 40 years’ experience in training men can be your doorway to success. 


Be a Radio-TV Technician | Fix Electrical Appliances 


Radio-Tele 


on is America’s fast 
De 


ing industry, That's 
Det i 


Start Soon to Make $10 to $15 a Week 


gem Sends You Equipment | Eytra in Your Spare Time 
for Practical Experience x te 


ing. Co 
‘ArIONAL RADIO “INST OTE, 
7CB, Washington 9, 


ey Samp Catalog FREE 


WI NATIONAL RADIO INSTITUTE, Dept. 7CB, Washington 9, D. C. 


p FREE Electric 
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Prize Projects ev 


PS READERS 


Baby Hot Rod. John H. 
Weber's sons roar around 
their Anchor, IIL, back-yard 
track at 40 m.p.h. in this 
midget. It packs a five-hp. 
engine out back, and its 
body was once a Willys 
hood. For protection from 
possible crashes, there are 
a roll bar and safety belt. 


Motor Sled. Parts for this 
50-m.p.h. ice skimmer cost 
Joe Zagony of Cleveland 
about $75. To propel it, he 
uses an air-cooled power- 
saw motor fitted with a 
Mercury automatic clutch, 
A four-pulley system hooks 
the engine to a drive wheel 
at the rear—a bike sprocket 
wheel with cleats welded 
to the sprockets. A coil 
spring keeps it down on the 
icy roadbed. A_ steering 
wheel holds the 8’-long 
two-seater on its course 
and a hand brake brings it 
to a quick stop. 


Tiny Cannon. This model 
of a cannon served by s 
men when the U, S. Na 
was in its infancy was built 
by Lt. Daniel H. Flensborg 
of the Watertown (Mass. ) 
Arsenal. The 10%” bronze 
barrel has a %” bore and 
touchhole that allow the 
piece to be fired. Carriage 
and base are made of ma- 
hogany, the axles and 
wheel rims of brass. 
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-Teleochiove 


-ADIO-COLOF 71, 


IN GREAT SHOPS OF COYNE— 
Largest, Oldest, Best Equipped 
A484 School Of Its Kind In The U.S. 


Whether 17 oF up to 45 years of age, pre; [Training in Mail Coupon \ 

pare for your future now. Don’t be satis! REFRIGERATION \ 

with a “No Future’’ job. as Coyne per Today for 

way for a better job in a field that offers a \ 

world of opportunities inthe years ahead. | ELECTRICAL | BIG FREE 
WE TRAIN YOU IN CHICAGO ‘APPLIANCES 

Learn the easier, practical way at Coyne, | canbe included 

on real, full size equipment. No advanced 

education or previous experience needed. Lifetime employ- 

ment service to graduates. 

Train in the shops of Coyne—where thousands of successful men 

have trained for nearly sixty years— Coyne isthe oldest, best 

equipped school of its kind—established in Chicago in 1899. A Fer als eo 

FINANCE PLAN Enroll now. You may pay most | training olfer, This does not obligate yu aad 


of tuition later. Part time employment help for students. | 0 stlesman will cll. I am interested in: 
CLIP COUPON NOW for big new illustrated Coyne | © BLECTRICITY-Blectronica 
book. No obligation; no salesman will call. Get vital factsnow! | G TELEVISION-Radio-Color TV 


INDED 1888 | Name. 
1 


B.W.COOKE, President NY 
ELECTRICAL SCHOOL 


A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
(00 8. PAULINA STREET, CHICAGO, Dept. "37-730 "1 
‘% TELEVISION * REFRIGERATION % ELECTRONICS — I City 


++ State. see 
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Keeping the Home Shipshape 


HANG UP PAINTBRUSHES to protect the bristles. 
Drill holes in the handles and string them on a 
wire hanger that has been cut at one end and 
bent to form an easily opened hook. 


HANGING A HEAVY PICTURE OR MIRROR? Use 
sash hangers and it won't hang unevenly. Screw 
the hook end to the wall and fasten the hanger's 
eye part to the back of the frame. 


WHEN INSTALLING DOUBLE-HUNG FLUSH DOORS 
on cabinets, here's one way to be sure they'll 
meet in a perfect fit: Cut a single piece of 
plywood to fill the whole opening, allowing 


LOCK A CLOTHESLINE TURNBUCKLE so it won't 
become unscrewed when a high wind begins 
twisting clothes around the line. A stiff wire 
passed through the eyebolts will secure it. 
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1/16” for clearance. Draw a guide line down 
the center of the piece and cut two saw kerfs 
a third of the way in at top and bottom. Then 
hang the plywood and saw the doors apart. 


IF PAINT WON'T STICK when you're redecorating 

kitchen canisters, bread boxes or waste baskets, 

try applying a thinned coat of pure white shellac 
the cleaned metal surface frst 


Up to 9 Miles More Per Gallon! 
Up to 20 More Horsepower! 


All From One Simple Change in Your Car! 


a 4 SMM EGG | ETS ee z 
3 ee ees ia || 
Fs Pt at meee |! fall 1 
8 ve ja a cE Pehl 
tt ea meee | EFA Se Je | |i 
& iG IE | aeons pk aint 
weiss i 
fey a 4 
Ah d 
OL ne i 

pete pit 
Ee 


i Ny YP PTOI: 
Hi ie - aT wl = 

iil , i ae 
di Hi wl tte Hise ill 


DEALERS: DISTRIBUTORS: CASH IN ON HUGE, FULL PAGE NEWSPAPER AND MAGAZINE CAMPAIGN: WRITE FOR FREE DETAILS! 


ii ah ui! J aie sal fa et a 
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Get “The Most” in Pay and Job Security= 


LEARN AIR 


MAKE HOME YOUR TRAINING SHOP 


BUILD A REFRIGERATOR, 

AIR CONDITIONER, 

FREEZER or 

* COOLER 


. . 
a 
You Practice with 23 Kits 


‘You learn fast because CTI sends you 23 kits 
Illustration shows heavy-duty ' h.p. refriger- 
ation high-side which you will build—and 
keep. Only CTI sends these kits. 


You Get Professional Tools 
Here are tools included in just one kit. You get 
other tools, tubing, much equipment. Toots de- 
velop your interest and skill, speed up training 


You Learn 
Another kit, which includes motor, fan, pulley, 
service tools. Kits are sent on a planned sched- 
ule to help you learn in easy stages. There's no 
other training like this! 


Easy Stages 
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CONDITIONING 


& REFRIGERATION 


A GOOD JOB, MORE MONEY, BRIGHT FUTURE 


~all three can be yours in the Air Conditioning & [7 == = 
Refrigeration field! Thousands of mechanics are di 
needed to repair and service the 150 million units (() 

in use—and the six million air conditioners, freezers 

and refrigerators that are produced each year. You Mu | 
can earn more money in abetter job—if you are "jade? 


trained. For information on how to get this train- 
ing, just fill out and mail coupon below. No obligation! 


A New, Easy Way to Learn in Months 
CTI training is quick and effective because it is practical. You 
learn by doing. During the course of your training, you receive 
23 big kits, including tools. You practice with these kits, get 
valuable experience. For instance. you do 10 complete service 
and trouble-shooting jobs with CTI kits, You assemble a heavy- 
duty, commercial type, 4 h.p. high side (illustrated at left). 
You build an air conditioner, refrigerator, freezer or milk cooler 
and you keep and use this valuable unit! Only CTI sends you 
these fine tools and kits—helps you get real on-the-job training! 
And all this fine equipment is yours at no extra cost! With CTI 
training you can start out as a mechanic and avoid years of work 
as a lower-paid apprentice. 


Earn Good Income as You Train, too 
CTI training is so practical that students often work in spare 
time repairing air conditioners and refrigerators. They add to 
their income this way. Some get jobs with local dealers; others 
work on their own. Many students go in business on graduation. 
A number get full-time jobs while they're students, 


A Wonderful Opportunity to Be the Bo: 
If you want to own a business, Re- f 
frigeration offers you opportunity 
for success. Since most jobs are 
service calls, you can build up a 
list of potential customers. Very fy 
little capital is needed to start. 


i 
Mail Coupon For Two FREE Books 
Mail coupon below for two books which give you complete 
information. One is entitled Success in Air Conditioning and 
Refrigeration. The other is a Lesson Sample. Both FREE. 


THIS TODAY 


You ought to know... 


Is this the breakthrough on H-power? A newly found “trick” makes atoms 
join together and release energy without the sunlike heat that 
until now has been thought necessary (see page 124), It seems 
parallel to the 1939 discovery of an easy way to cause fission, 
which made A-power practical. Like the fission process, the new 
fusion method suggests a simple-to-sustain power reaction. 

Dr. Luis W. Alvarez (atom and radar expert, inventor of the 
GCA blind-landing system) and 11 associates at the University of 
California get the credit. They studied 75,000 photographs of the 
bubble trails that charged atomic particles make in a chamber 
containing liquid hydrogen. They found that 15 pictures recorded 
an unusual reaction—one such is reproduced below. Here is their 
interpretation of the queer white streaks: 

The long curved track (1) is a mu meson, one of the basic parts 
of the universe whose role is still unknown. Mesons are found 
naturally among cosmic rays, but can be manufactured in very 
big atom-smashers, as this one was. The meson, negatively 
charged, combines with the positively charged core of a special 
variety of hydrogen, heavy hydrogen, to form a neutral “atom” 
(2). This mesic atom drifts a bit but leaves no track because it 

has no electrical charge. 

Then it meets a core of 

ordinary hydrogen (3) and 

combines with it to form 
the core of a new atom— 
helium, The helium core 
weighs less than the two 
hydrogen cores that formed 
it, and the excess weight 
appears as energy—fusion 
power. Meanwhile the mu 
meson gets kicked out (left- 
curving track) and quickly changes (4) into an ordinary electron, 
which flies out of the picture (5). In some photographs like this 
one, a single mu meson catalyzes two reactions; after being kicked 
out by the first fusion, it fuses another pair of hydrogen cores. 
The trouble is that mu mesons don’t last long enough to keep 
such a reaction going for power production. But maybe there is 

another particle that is like the mu meson, yet lasts longer. A 

Russian physicist named Alikhanian thinks he has found one. If 

he is right, the power plant of the future may be a big container 

of hydrogen gas, with a meson-generating atom-smasher to get it 
started. There’s plenty of hydrogen, ordinary and heavy, for fuel 

—the oceans are full of it. 


This spring looks like the time to build your new house—it you're pretty 


sure of your finances. Here’s the story: 
1. Materials are in excellent supply, lumber almost in over- 
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You ought to know. 


supply. Because fewer houses are being built this year, skilled 
labor will also be obtainable—though not necessarily any cheaper. 

2. “Tight” money will be really tight. This means you'll have 
difficulty getting any kind of mortgage, you'll need a bigger cash 
down payment, and you won't get a break on the interest rate. 

3. The important thing now, though, is: Don’t build too small. 
You'll want at least three bedrooms, 1' baths—not so much for 
your own family (you may not need the room) but for guaranteed 
resale value. The reason is simple. So many more families are 
now having third and fourth children that small homes are going 
to be white elephants. 


Twice as many men die of heart disease in New York as do in New Mex- 
ico. How come? It's not just city life that causes the wide varia- 
tion in heart failures from state to state (see chart below). 

Differences in diet, 

Where Heart Attacks Hit Hardest exercia; ‘stress; be 

redity, and the phys- 

ical makeup of local 
populations are in- 
volved. Heart ex- 
perts are now ana- 
lyzing variations 
within the states, in 

Py ae an attempt to pin 

5 {| an \ wg down the causes— 

pains and eventually a pre- 

a ventive—for heart 

disease, the leading 

us mvctaldsnie cause of death... 

Get your polio shots 

now. Plenty of Salk vaccine is available; two inoculations this 

spring will give considerable protection before the polio season 

comes. Only one out of six young adults—20 to 35 years old—has 

had any vaccine yet. Adults are definitely susceptible to polio— 
and when they catch it, they really get a bad case. 


The fracas in the Middle East means that more and bigger tank ships 
will be built to supply an oil-starved world. Two super-super 
tankers—around 100,000 tons displacement—are already in the 
works: one to be built in the U. S. for the Onassis interests, the 
other to be constructed in Japan for National Bulk Carriers, 
which now operates the world’s biggest tanker, the 85,000-ton 
Universe Leader, And a Japanese outfit, Mitsubishi, is toying 
with the idea of an atom-powered submarine tanker—it could 
glide serenely underneath the terrible surface storms that often 
plague the western Pacific. This would be the first cargo sub 
since the German Deutschland of World War I. 


Tiile and contencs copyrighted under the general copyright covering this issue. 
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DeVry Tech Specializes Uiieimmraucn 


IN THEIR SPARE TIME AT HOME TO BECOME 


Electronic Technicians 


Did you ever stop to think how much your happiness 
d 


The right job (o promotion) with your present em- 
ployer, ora job with o new employer, would 
help solve such problems for you, wouldn't it? 
DeVry Tech, with o successful 26- record of 
training men for industry, offers you a real opportu- 
nity for a better job or your own profitable service 
shop . .. in one or more branches of the fas 
growing field of Electronics 
We can show you a way to o more 
ing ond brighter future without 
ing with your present job. 
We can give you all of this in 


w 
AT WORK AT 
DEVRY TECH 


Toronto trai 
Find out how Electronics may 


sive you brighter ond more , AN INDEX TO A BETTER 
You nothing to get the fact, Fill ; JOB, BRIGHTER FUTURE 
in coupon below. We think this in- - 


formation is worth a postage stomp, Industrial 


Electronics 


NO PREVIOUS TECHNICAL EXPERIENCE, Automation Computers 
NO ADVANCED EDUCATION REQUIRED  __ Electronics 


Live-Wire Employment Service! Guided Missiles 


DeVry Tech's Pl 


Remote Control 
Systems 


1 Dept. PS-3-N 
ELECTRON. 
ics AND You 


ie. See 
DeVRY TECHNICAL INSTITUTE ——EEEee 


CHICAGO 41, ILLINOIS [1 Check here If subject to miltory trining 
Devry Tech's Conedion Tesining Center i located at 
FORMERS? 126 Rexslown Avanve, Trento 12, Ontorie 


DrFOREST’S TRAINING, INC. 
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AMAZING 
BARGAIN! 


WORLD FAMOUS 


Black Forest 
HUNTING KNIFE 


Hie) OVER 100,000 SOLD 
FOR $3.95 jC 
NOW ONLY 


Steel! 


e Handsome Wall or 
Den Decoration! 


@ It’s Extra Sharp! 
e Lasts a Lifetime! 


585 Water St. 
BPeseeeeee = 


Conadion Address: 45 St, James St., West, Montreal 1, P.O. 


a 
I rHoresen, INC., Dept. 7-¢-76 t 
[| 585 Water Strect, New York 2, N.Y. I 
BL RUSH one BLACK FOREST Hunting Knife at the special price of 
9% plus 21¢ postage, on 10 day home ' 
1 will retuen Knife in 10 days for full 
E 51.20 enclosed | 
! i] 
5 me 1 
10 \ Boonies ' 
INCHES = \ | | 
OVERALL Boar. ZONE STATE i 
I t 
: a 
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What keeps YOU 
from making more 


MONEY? 


Just what is the matter—why aren’t you 
making more money? Look around—prob- 
ably many of the people you know are doing 
a lot better than you. 

What is the reason? 

Your own native ability is probably just 
as good as theirs—your personality and 
appearance are probably just as good. 

But—they have something you lack—the 
fact that they have a better job and earn 
more money proves that. Success today is 
measured by the dollar sign. 

‘The secret is this—the man who prepares 
and trains himself for the job ahead is the 
one who gets the advancement and more 
money. The man who really has something 
on the ball doesn’t need “Pull” —‘Push” is 
the thing that enables him to get what he 
wants. 

Ambitious men and women have found 
the way to get ahead in the business world— 
through LaSalle training. Hundreds of thou- 
sands of students have enrolled—our files 
are full of grateful letters from people who 
have bettered their earnings and position 
through LaSalle training. 

Perhaps we can help you. 
You should at least get all the 
facts to judge. The coupon 
will bring full information 
FREE. Just check the field of 
your choice and we'll send you, 
without obligation, full infor- 
mation on that field—the 
money making possibilities and 
how you can prepare in your 
spare time at moderate cost. 


So—if you are interested in a brighter, 
more profitable future in the business world, 
send the coupon TODAY—you may forget 
tomorrow. 

‘There is always room at the top for the 
trained man. 


CHARTER MEMBER OF THE NATIONAL HOME STUDY COUNCIL 


SEND FOR FREE BOOK 


Oise? fee EL Dee 


LaSalle Extension University 


=A Correspondence Institution 
Dept. 383R, 417 S. Dearborn St., Chicoge 5,1. 


Pleare send me your, FREE illustrated booklet 
Geseribing the course of training I have checked. 


Nome, Ate. 


Address 


City, Zone, Sate. 
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Do You Laugh 
-Your Greatest 
Powers Away? 


THOSE STRANGE 
INNER URGES 


You have heard the phrase, “Laugh, 
clown, laugh.” Well, that fits me per- 
fectly. I'd fret, worry and try to reason 
my way out of difficulties — all to no 
avail; then I'd have a hunch, a something 
within that would tell me to do a certain 
thing. I'd laugh it off with a shrug. I knew 
too much, I thought, to heed these im- 
pressions. Well, it's different now—I've 
learned to use this inner power and I no 
longer make the mistakes I did, because 
I do the right thing at the right time. 


This FREE BOOK 
Will Prove What 
Your Mind Can Do! 


Here is how I got started right. I had 
heard about hypnosis revealing past lives. 
I began to think there must be some inner 
intelligence with which we were born. In 
fact, I often heard it said there was; but 
how could I use it, how could I make it 
work for me daily? That was my prob- 
lem. I wanted to learn to direct this inner 
voice, master it if I could. Finally, I wrote 
to the Rosicrucians, a world-wide frater- 


nity of progressive men and women, who 
offered to send me, without obligation, a 
free book entitled The Mastery of Life. 
That book opened a new world to me. 
I advise you to write today and ask for your 
copy. It will prove to you what your mind 
can demonstrate. Don’t go through life 
laughing your mental powers away. Use 
the coupon below or write: Scribe Y.T.J. 


‘USE THIS GIFT COUPON 


SCRIBE Y.T.J. 
‘The Rosicrucians (AMORC) 
San Jose, California 


Please send free copy of The Mastery of Lift, 
which I shall read as directed. 


Name. 


Address. 


City, sears Ae Seis 


The ROSICRUCIANS (Amorc) San Jose, Calif. (Not a religious organization) 
ee 
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INVENTORS 


‘Dsarn: howto protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys | 


72-C DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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Engineers Needed! 
—say national industrial leaders 
Become a 
MECHANICAL 
ENGINEER 

or 

ENGINEERING 
TECHNICIAN 

at 


MSOE in Milwaukee 


‘Yes, engineers are needed — and for 
every professional engineer, industry 
also requires five trained engineering 
technicians. 

Choose MSOE to prepare yourself 
for a worth-while career in mechanical 
engineering or technolog: 

‘Complete laboratories, and field 
trips to some of the largest and most 

rogressive industrial plants in 
Piitaukee—machine shop of the world. 

Courses approved for veterans — A 
non-profit institution of higher learning 
— Governing board and advisory 
committees of leading industrialists. 


Choose from these courses — 


MECHANICAL ENGINEERING 
BS Degree in 36-42 mos. Options in plant 
engineering, industrial engineering, design, 


ENGINEERING TECHNICIAN 
Associate in Applied Selence Degree in 18 mos. 
Options in air conditioning, industelal 
engineering technology. 


TECHNICAL SERVICE COURSE 
Service certificate in 6 mos. Options in 
refrigeration of metals fabrication 


A complete series of courses in 
Electrical Engineering, in electronics 
or electrical power, is also available, 


QUARTERS STARTING JAN., JuLy, oct. 


MILWAUKEE SCHOOL 
OF ENGINEERING 


information 


‘Apri, 


Mait coupon for mor 


Please send the new illustrated career booklet 


on Mechanical’ Engineering and ‘Technology. 
Nome ——_____age. 
‘Address 


MSOE* MISOE* MSOE* MSOE* MSOE* MSOE* MSOE*® MSOE 


City____state__ 
If veteran, give date of discharge. 
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start a big profi 
with a small 
EARN UP TO 


$200 a DAY 


‘Manufacturing Exciting New 


RAINBOW ROCK 


Concrete Slump Brick 
in your back yard 


business 
investment 


Most efficient auto 
matic flush control 
wait yet devised! No | 
more’ wasted water. | 
Complete unit, 

ready to instal 


GUARANTEED! 


7 [PRES ee 


1 Asazese 


INV EIN TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


‘The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“‘How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’? form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
ation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS $ COPYRIGHTS a PATENTS 
1426 VICTOR BUILDING, WASHINGTON 1, D. 
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DIESEL 


RM 24 MOWER 
MECHANICS IN DEMAND 


WITH AMAZING 


mowing control for 
any terrain, any type mow 
3 sizes, cut 24, 32 and 36”. 
See your Shaw dealer or write for free literature, 
| Dealer inquiries invited. 
| Manufacturing Company 
| Ker 


feancans nae 


—CHOOSE YOUR TRADE— 


CHECK ene wees 
"] DIESEL MECHANICS 
| AUTO MECHANICS 
|] BODY & FENDER 
] GAS-ARC WELDING 
[5 REFRIGERATION $1.00 = 
5] AIR CONDITIONING TOWER PRESS INC,, P. 0. 
] MACHINIST TRADE 


BE SC NRT ME AMAZING NEW “LIFETIME” RADIO 


cludes die 
] PIANO TUNING. & REPAIR 36 


"DIESEL AUTOMOTIVE ENGINEERING.....2 yeors 
REFRIGERATION & AIR COND. 
ENGINEERING months 


FREE epLovmenr wetp) "Ia | e High School 
sf a Si Mean | a auie 
| MANY FINISH IN 2 YEARS 


No classes. No time wasted going to and from school. 
Progress as fast as your time and abilities permit. Standard 
| H. 8. texts supplied. Thousands enroll each year in this 
| 80-year-old school. Send for FREE descriptive booklet 


“GREER TRAINING 
Box C, 2238 S. Michigan Ave. 
Chicago 16, Illinois 


lt Withows obligation 


| ame. 
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LAST MONTH- 


ou'd Be P 


eal Music TODAY! 


BUT IT’S NOT TOO LATE TO JOIN THE THOUSANDS WHO HAVE 
TAUGHT THEMSELVES THIS QUICK, EASY, INEXPENSIVE WAY! 


YES, IT’S TRUE! If you had an- 
swered our ad a few weeks ago, 
you'd be playing real music RIGHT 
NOW! And you'd be well on your 
way toward mastering your favorite 
musical instrument—even if you'd 
never known a single note before! 
Impossible? Not at all! Over 900,- 
000 students have already taken up 
this famous home-study met'iod— 
and even children “catch on” rap- 
idly, Now ANYONE can learn to 
play the piano, violin, accordion, 
guitar, or any” other ‘instrument. 
nd_the cost is only a few cents 
per lesson, including valuable sheet 
music! 
NO “SPECIAL TALENT” REQUIRED 
No previous training needed, no 
“special talent” required. Right 
from the start, this amazing music 
discovery will have you playing real 
melodies instead of practicing bor- 
ing scales and exercises. Clear, 
simple directions and show-how 
pictures tell you exactly what to do, 
0 you can’t'go wrong. Soon you'll 
amaze your friends by playing your 
favorite songs easily, confidently, by 
note! No inconvenient lesson pei 
ods, no expensive hourly tuition. 
You learn in spare time of your own 
choosing. 


Mesert Ehoiele, 
SS a bane, 
bet, "Cornet, "Saiophone, upon 


MAIL COUPON NOW—PLAY NEXT MONTH 


laying 


STOP MISSING THESE JOYS 

Why not let the U.S. School of 
Music method bring the many joys 
of music into your life? Good times! 
More confidence. New friends. Gay 
parties. Extra money from playing 
or teaching. Possibly even a bril- 
liant musical career, Best of all, the 
deep satisfaction of being able to 
create your own music. 


SEND FOR 


surresstul for 59 
statt “coupon AP 


‘stuoeers 


et 


Choose Your Favorite 
Instrument 


Tenor Banjo. Organ 


THOUSANDS Now 
PLAY WHO NEVER 
THOUGHT THEY 
coup! 
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FREE PLAN 


Tells How to Start 
Your Own Business 


SAWS 


Thousands of Sows 
in Spare Time 

T have done & oF 5 thousand 
saws iuimg spate time in tbe 4g 
years since 1 got the cutdts and 
They’ are sil Gomming buck’ with 
Fepeat orders’"Len Creso 


customers 
very wel 
your machinery. Ie is ve 
in the small community in which 1 


You can file all hand saws, also band and crosscut circular 
saws on the Foley Saw Filet, The adjustments are simple= 
there ino eyemtainand, tou cam sare righe away C0 ura 
‘our perfect cuvting saws, "The firse saw I sharpened with my 
Foley Say Filer came oc 100%. {think ft a'marvel of per. 
fection.’ writes Clarence B. Parsons 


“MONEY MAKING FACTS": explains how you 
can get business from hardware scores, home 
owners, farmers, carpenters, schools, mills, 
factories, ete- Just think-with a modest in: 
vyestment, no Overhead, no, stock of Roods 
fovea. you can saré right in on a cash 
masiness that will help pay the rent, buy 
foceriesofs new cat Get the Facsaend 
Coupon today for this practical, money- 
making plan. No salesman will call 


‘Money 
Making 
faers 


FOLEY MFG, CO., 319-7 
Minneapolis 18, Minn. 
‘Send me free book “MONEY MAKING FACTS” 


Name... 


‘Address. 
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coliege graduates 
get ahead faster! 
ou ste tn your oxm ety, They have higher Incomes. advance 


Grasp your chance for'a better life. Induittial eromth 
ion «technical advances create career opportunities for 


ined ‘ig employ 
Tri-State. College graduates. Start any quarter in this world famed 
callege: “Approved for eeterans 


Bach. of Science degree in 27 months 


Fy TRISTATE COLLEGE 


UEUAD sar calege arene 


a MONEY: MEN: FREE b 


‘Angola, Indiana 


iN 


LOW COST HOME TRAINING COURSE 
FOR BEGINNERS & ADVANCED CRAFTSMEN 
Make money. Learn akils and secrets of fine 
Wood wectiny antl tol une, Frotesdcestiy pres 
Eom, Covers everything. ary to master. 
INTERSTATE TRAINING SERVICE 
DEPT. 1-2, PORTLAND 13, OREGON 


SEND 


ronts FREE! 


COLON TROUBLES 


FREE BOOK Tells Facts 


Learn about Colon troubles, Stomach condi- 
tions, Piles and other Rectal ailments. Causes, 
effects and treatment are explained in a 130- 
page FREE book. McCleary Clinic and Hospi 
371 Elms Bivd., Excelsior Springs 3, Mo. 


EARN MORE MONEY...GET INTO 


TELEVISION 
ELECTRONICS=RADIO 
Learn ALL 8 PHASES in ONE MODERN HOME-STuDY course 


‘At Home — In Spare Time 


YOU GET ALL THIS NEWEST 


PRACTICAL EQUIPMENT 
Parts to build a modern TV set incling 
all tues plus a large sereen Picture Tube 


Parts te build a powerful Superhet Receiver, 
cast and short wave 


Continuity Checker, RF 
Audio Oscillator, TRF Re 


‘+ AValuable Professional Multtester 


YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 


1, TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE 
2. RADIO, FM’ AND AM 6. AUTOMATION 

3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES 

3) SOUND RECORDING ANO HI FIDELITY 8; COMMUNICATIONS 


1 materials and ser 
privilege 
afl, ‘and. Coradh 


YOU ARE NEEDED IN THE TELEVISION-ELECTROWICS-RADIO INDUSTRY! — many 
You can build a secure future for yourself if you get into Elec: = unvalt 
tronics NOW! Today's shortage of trained technicians creates “ualiied safl and Grad 
tremendous opportunities I Schools Shop-Method trained YOUNEED for wutsanding steers 
technicians are in constant and growing demand for high-pay jobs in Flecironics 

in Broadcasting and Communications, Electronic Research, Serv 

icing and Repair, and many other branches 


als, » Resident cone. Vow can handle sales, sersi 

Technical School ing, manufacturing, or make good 

train you for walay's tmoney in your owe business, SEND 

portunities in electronics! Our Shop FOR FACTS TODAY! 

Method crains you to bea MASTER 

TECHNICIAN, Gon SS Songs care tate ene bson oed 

date, developed by inure in Spare Time jobs we shaw 
them how 1 do while learning. 

YOU GET EVERYTHING YoU NEED — 

Corcetly. Vou can maviee the mont Clear, profusely iivstrated lessons, 

tmualern projects, such as Color TV, shopeicted manuals, modern circuit 

Printed circuits even prepare for di ‘: 

Fed! Nicene without taking a special the valuable equipment shuren above 


Let National Sch 


the industey quickly 


‘while you 
Jon tor tll 


rest fii iiass tame 
rude cba LS ac se rows soocts on nest 
RE een tece aioe, ee oey eal saues, 


free TV Book and sainple 
FP bessom. No sale 


CLIP COUPON NOW... MAIL IT TODAY! 


APPROVED FOR 6.1. TRAINING. 


NATIONAL SCHOOLS 


4000 . FIGUEROA ST., LOS ANGELES 37, CALIF 
187 N. LA SALLE'ST,, CHICAGO 1, fi 
IN CANADA: 811 W. HASTINGS Sr. VANCOUVER, 8. © 
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“TOOK IN $217 
FIRST 10 DAYS” 


Some make more, some less... 


We help you to start Your 
Own All-Year Business 


Make Big Money! With 
our easily operated, 
highly efficient wall 
washer, Charles Stelle 
took in $217 gross in 
first ten days. E. L. Goss 
took in more than $10,- 
000 in one year. E. CG. 
Taber wrote, “I mai 
$400 gross in two weeks. 
‘And no wonder... 

6 times faster and better than by hand. 


-this machine washes walls 


“VM MAKING 
MORE THAN 


*1000 aMonth 


Haven't Touched Bottom Yet!” 


C. KAMA, 


New Midget " 
‘Amasing new kind of fire extingwiaher. ‘Tiny 
vrs that 


= it 

N 
MERLITE INDUSTRIES, Dep. FIST, Presto Div. 
414 East 32nd Street, New York 18, New Yori 
IN CANADA: Mopa Co., Lid, 371 Dowd Street, Montreal 


WORLD’S LOWEST PRICED 


ADDING. Ss ee 


Your Money-making Opportunity. We want more 
men to go into this profitable business for them- 
selves and enjoy independence—freedom from 
bosses, layoffs. Customers everywhere—homes, 
offices, schools, churches, hotels, etc. How much 
you earn depends largely on you. What you 
take in is mostly profit. No need to rent shop 
or office; operate business from home. Can start 
spare time until your full time is available. 

Lose no time. Get all facts without obligation | 


FREE BOOK! MAIL COUPON TOD. 


VON SCHRADER MFG. CO. . 
211 "W" PL, Racine, Wisconsin 

Send at once (no obligation) your FREE booklet 
containing information about your WALL WASiING 
wacHINE and how I can start my own permanent, 
Profitable business, 


Name, 


eee 


NOW — fad buried ween, gol, silver, ond metal 
shiecs, wih sensational 39s loeser GOLD'S 
“Pinot”. only $0430 complete wh eorphones, 


gu UPHOLSTERY 
in your spare time 


A: run your own = 
_-business AT HOME Ae 


BUILD and FLY 


BE YOUR Bensen 
OWN BOSS 
up port toe act! et ap vor ome HELICOPTER 
Ee . was Gas a 
Ea ; Salat Scam aso 
aunt aa = Rete oa boat 
plete frames. No. pilot's license required. 


Order S-view drawings, specs 
and photo for $1. Motor pow: 
ered Gyro-Copter drawings $2, 

‘Ask about detailed plans and construction kits. 

JENSEN AIRCRAFT CORP., Dept. PS-37 

‘0, Box 2725, Raleigh, N. 


from steady Work, as pour own boss. running 
your own business. Write today for PREE Book | Name. 
Sith "FREE sample ‘lesson. "No. obi 

Address. 
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RCA offers you the 
finest training 


— 


Radio-TV 
electronics, 
TV servicing, 
Color TV 


DRAFTSMEN 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at sohees In Chicago) 
© SEE the big- 


Teaaion 
Coat 


jeasay 
shore time you'll be a well-t man; 
to take Your pick of many good jobs. Act now! 


Get, FREE TREN 


Stion with Information about big oppor- 
funltioe in ri eice Me 


The Short Cut to Learning 
NOW You've Been Waiting for 
Learn “By Ear’ with 


the DORMIPHONE 


A Scientific Discovery 
is for You 
Awake and Asleep 


With this amazing 
ihen the Dormiphone 


it HOW the Dormiphone works. Write for PREE Book— 
Get the Seientine Evidence Today. 
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Coming in April 
Popular Science: 


HOW TO BUY YOUR 
1957 POWER MOWER 


WON'T be long before those peeping 

blades of grass will flex their muscles 
and start heading for the sky. And if you're 
planning on a new power mower to keep 
your lawn or garden trim, don’t miss April 
Porutar Science! In a big Consumer 
Service Report, Porputar Science details 
everything you should know about 69 dif- 
ferent power mowers. This big feature, 
plus a data-packed specifications chart, 
will put every fact at your fingertips—price, 
horsepower, torque, muffler size, closeness 
of cut, etc. Let Poputar Science be your 
guide in buying the best mower for your 
needs and your budget! 


Also in April 
Popular Science: 


WHAT'S COMING IN 
NEXT YEAR'S CARS? 


What's the big secret Lincoln is saving for 
1958? What are the dramatic changes coming 
up in the 1958 Chevrolet? What is Chrysler 
Corporation doing about fuel injection in 
1958? Get the authoritative answers in April 
Poputar Science! 


NEW OUTBOARD MoToRS: 
HIGH POWER, HIGH STYLE 

A full article plus complete data chart on 
19 brands of outboard motors. From the little 
trollers to the chesty 60-hp. six, they're all 
covered in detail in April Poputar Science! 


DON’T BELIEVE THOSE TALL 
TALES ABOUT RATTLESNAKES 


Does a rattler grow to 10 feet? Can its gaze 
hypnotize you? Does its bite affect metal? 
Fascinating story and pictures answer these 
and plenty more questions in April POPULAR 
Science! 


Get April Popular Science 
—at all newsstands, soon! 


.LEARN-BY-DOING-METHOD - 


Will Prepare You for 
Great Opportunities in 


AIR CONDITIONING 


FREE Sample 
Lesson and 


BIG KITS 


You are Supplied Shop-Work Kits 
if You Prefer to Train at Home 


Train at Home in Your Spare Time 
or at the Allied Institute in Chicago 


Send for Free Books at Once —Tell How to Get Ready 
for Good Jobs or Business of Your Own 


Au 


of Mechanical Trades | 
1338-42 South Michigan Avenue 
Chicago 5, Illinois 
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BUY DIRECT and 


SAVE ®:/2 


on ITALIAN ACCORDIONS 
- EASY TERMS 


Accordions of famous makes and 
breath-taking beauty aow can be 
yours! Mail coupon for FREE Color 
Catalog and amazing Wholesale Prices. 


TRY BEFORE YOU BUY 
‘World's largest selection direct from 
Importer to you! 30 models to choose 
from, SATISFACTION GUARANTEED or your 
money back. Trade-ins accepted. Terms 
as low as $10 monthly, Write today! 


‘Accordion Manufacturers & Wholesalers Outlet 
12003 W. Chicege Av., Dept. P-37- Chicago 22, Mh 


Send me Free Ce 


ee aT 


Rare opportunity for a 


| “LIVE-WIRE” MOTORCYCLIST 


Move ahead at high speed as 
a Harley-Davidson Dealer 


Greatest ever." ‘That's one of the milder 
compliments motorcyclists the country over 
ay the great 1937 Harley-Davidson line. 
‘heir enthusiasm is your big opportunity to 
enjoy good profits this year and for years to 
com ihe added rewards of being ina 
Business that deals with dynamic, energetic 
le. If you're the right man— 
b'g ‘future 

finest motorcycles .. . be backet 

national advertising program 
of local sales and promotion heips 


SAVE HUNDREDS OF DOLLARS 
with HOME-A-MINUTE “KIT” 


This is not something to fool around with. 
‘A Hard Hitting System 


‘Money 


HALL & CO. 2832.2, 


VENTRILOQUISM 
0 ob YN O OH 


A var 
snare 


Earn $100 Per 
Week ond up 
AUTO DIESEL 
MECHANICS 


MEN WANTED 


eusiy. Boy end nigh’ 


NASHVILLE AUTO-DIESEL COLLEGE 


4 Nethill 3, Ton, 


YOU BUILD 'EM—WE SELL 'EM 
EARN UP TO $50.00 A DAY AT HOME 


Kind of full cooperation that practically as- 
sures success. Why not write now and tell 
us about yourself. your sales experience, how 
much you, can afford to Invest? For prompt 
reply, address Dept. PS, Hantry-DAvivsow 
Motor Co., Mizwauxee 1, Wisco 
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HIS HANDY, PRACTICAL 

“How to Do It” Book for 
Electric & Gas Home Appliance 
Servicemen, Mechanics & Users 
Covers the Basie Pi 
Servicing, Trouble Shi 
Repairs of Home Appliances, 


500 ILLUSTRATIONS 
lool FACTS! 


Tells How to Locote Troubles, How to 
Take Appliances Apart, How to Make Re. 
pairs, How to Assemble and Connect. Easy to read 
and understand. Gives up-to-date testing methods, clear 
rams, photos and complete data on each appliance, 


INFORMATION IN A HANDY FORM 
ANSWERS YOUR QUESTIONS 


34 INTERESTING CHAPTERS—Reod this portial list of subjects 
‘on which proctical information is fully given for ready reference 


1 Electric Garbage Disposers. Electric Fans ond Blowers 
jousehold Refrigeration 
lectric Drainage Pumps 
revit Fundamentals 

© Measurement of Electricity 
© Fundomental Electricity 

© Gas Fired Water Heaters 
© Gos Fired Space Heaters 
© Bottled Gas Appliances ® Electric Dishwashers} 
1 Electric Casseroles, & Window Type Air 
Conditioners 


Gas Ranges 


Electric Ranges 


@ Electric Waffle Bakers 

Gas Fired Furnaces 

© Appliance Testing 
Instruments 

Fractional Horsepower 
Motors 


‘6 


7 DAYS’ FREE TRIAL 


Jolene asaanet 
Bice ees 
Couron Topay. 


COMPLETE 
PAY SpA 
ONLY § MO, 


Capes 


WITH AUDELS BIG 800 PAGE 
HOME APPLIANCE SERVICE GUIDE 


Sent on 7 Days Approval 


“Gherk 
EXAMINATI 
Ming to Day 


CUT HERE 


1MAIL ORDER 


© AUTOMOBILE MECHANICS GUIDE, 
TRUCK & TRACTOR GUIDE, 1299 hs 
GOIESEL ENGINE MANUAL, 575 Pay 
G MACHINISTS HANDY BOOR, 165 
DD NCLOCRS GUIDE, 40 Pages 
BLUE PRINT READING. 416 4 
MATHEMATICS & CALCULATIONS, 700 Pages: 
( SHEET METAL PATTERN LAYOUTS, 1100 Pas. 
SHEET METAL WORKERS HANDY BOOK, 388 P93 
MECHANICAL DRAWING GUIDE, 160 Pages 
MECHANICAL ORAWING & DESIGN, 480 F 
TELEVISION SERVICE MANUAL, 434 Pa 
RADIOMANS GUIDE, 1040 
ELEcHmONIC OFVICES 216 fag 
ELECTRIC MOTOR GUIDE, 1 
WIRING DIAGRAMS (Light & P 
O FLECTHICIANS EXAMINATIONS Zo apes 
ELECTRIC POWER CALCULATIONS: 423 Fags 
ages. 


(10 Bok set) 
REFRIGERA nine, 1280 Pes 
MILLWRIGHTS & MECHANICS GUIDE, 1200 

POWER PLANT ENGINEERS GUIDE, 1500 P 
ENGINEERS & FIREMANS CAMS. 825 Pane 
PUMPS. Hydraulics & All Compressors, 165 


(elelelovelerelsieressi.2) 


NETESuBuauaunnSuuwen 


Pe 6 
OPERATING ENGINEERS LIBRARY (3/Books).. 12 
GARDENERS & GROWERS GUIDES (4 Book Set) © 
CARPENTERS & BUILDERS GUIDES (4 Book Set) 
PLUMBERS & Steamfitters Guides (4 Book 
MASONS AND BUILDERS GUIDES (4 Book Sel) & 
PAINTERS & DECORATORS MANUAL, 430 Pps. 2 
NOUSE WEATING GUIDE. 1000 Pages... = 5 
OWL BURNER GUIDE, 384 Pages. 2222 <2 


[alslelersle(slele(el=[=/*] 
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AUDEL, Publishers, 49 W. 23 St., New York 10, N.Y. | 
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Inventors 


heisee eonsidee yourtaventon: vale 
able, take these necessary preliminary 
steps promptly to protect it by apply- 
ing for a United States patent. 


Sketch and describe your 
invention, (For conveni- 
ence in starting action on 
your invention, use “Evi- 
dence of Invention” form 
offered below.) 

Sign, date and have this 
invention disclosure wit- 
nessed by two people cap- 
able of understanding your 
invention. 

Have us make a preli 
nary search among U. S. 
patents already granted for 
similar types of invention. 
We then prepare a report 
for you on the probable 
patentability of your in- 


vention and recommend 
your further course of 
action, 


This firm is registered to practice be- | 


fore the U. S, Patent Office. We are 
available to assist you in the prepara- 
tion and prosecution of your applica- 


n for patent. 


We shall b jo send you promptly and 
without jation, an instructive beoklet— 
jent Protection for Inventors"—and our 
convenient “Evidence of Invention” form. 


Co. Hanlin or Grane 


T ATT 
wasi 


victor 3. 


EVANS & 
# 


340-¢ 
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INVENTORS 


I shall be pleased to furnish you, 
upon request, with information relative 


to parent procedure—without any obli- 
gation on your part. 


PATRICK D. BEAVERS 
Registered Patent Attorney 


Washington 1, D. C. 


ANVENTORS 


Protect your ons, Our free 
tent Procedure 
cate of lovention” form 
sent without ctguien. 

c. A. SNOW & CO, 


REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, D. C. 


Send tor 
PATENT INFORMATION een 


Alig, ATTORNEY 
INVENTOR’ S ReconD Pease 
ror csusmnce atte 
GUSTAVE MILLER “age, 
37 Wastineron PATENT LAWYER 


Whether an invention is patentable can be substantia 
termined by a search of the U. 8, Patent records 
Obligation, write for information explaining the steps you 
should take to secure a parent. 


JOHN N. RANDOLPH 


sored Patent Atte 
205 Columbian ‘Building Washington 1, 0. ¢. 


INVENTIONS 
WANTED 


1. your Invention for cash oF royalties, 


GLOBAL MARKETING SERVICE 
2420 77th Ave. Dept. SD Oakiand 8, 


When Writing 


Please Mention Popular Science 


to Advertisers 


PROTECT YOUR INVENTION BY A 
'S. PATENT. SEND FOR FREE 
“INVENTION RECORD” FORM AND 
“PATENT INFORMATION 
EVERY INVENTOR SHOULD HAVE 


CARL MILLER 
T ATTORNEY 
FLOOR, 37¢ 


NEW YORK CITY 


Build them a “Cowboy Corral" 


free MASONITE plan shows how! 


Yippee! A real Western-style bunk- 
house, with some modern-type im- 
provements the kids will go for! 

You start with Masonite Seadrift, 
the brand-new grooved panel with the 
texture of well-weathered wood. It’s 
easy to cut and fit and you can finish 
the surface in solid colors or two-tone 
combinations. 

‘Then you add famous Masonite® 


‘®Masonite Corporation—manufacturer of quality pane! products 


©) 
PHODUSTS 7 


MASONITE CORPORATION 
Dept. PS-3, Box 777, Chicago 90, Il 
In Canada: Masonite Corporation, Gatineau, Quebec 
Please send me a free plan of thi 
more information about Masonite panels. 


Peg-Board® panels for plenty of pin-up 
space. Work in some Western decora- 
tions and you'll have a room the boys 
will enjoy for years. 

Free plans with detailed construc- 
tion helps are yours for the asking. Just 
send the coupon. Get Seadrift, Peg- 
Board and Masonite’s many other 
sturdy hardboard panels at your lum- 
ber dealer's. 


ywboy Corral” and 
nels. 
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Tense, Nervous 
Headaches Need 
This Relief 


‘A survey shows 3 out of 4 doctors recommend the 
famous ingredients of Anacin to relieve pain. Here's 
why Anacin® gives better total effect in pain relief 
than aspirin or any buffered aspirin: 


mmm ACTS INSTANTLY: Anacin goes to work instantly. 
ings fast reliet to source of your pain. 


MEE WORE EFFECTIVE: Anacin is like « doctor's pre- 
‘Anacia contains not one, but & 
on of medically proven ingredients. 


WB SAFER: Anacin simply con not upset your stomach, 
mmm LESSENS TENSION: Anacin alo reduces nervous ten- 

n, leaves you relaxed, feeling fine after pain 
fg2er. Buy Anacia today! 


Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 
Relieves Pain—Shrinks Hemorrhoids 
For the first time science has found a 

new healing substance with the astonishing 

ability to shrink hemorrhoids and to relieve 
pain — without surgery. 

In case after case, while gently relieving 
pain, actual reduction (shrinkage) took 
place. 

Most amazing of all — results were so 
thorough that sufferers made astonishing 


statements like “Piles have ceased to be a 
problem 

The secret is a new healing substance 
(Bio-Dy: di 


pository or 0} 
Preparation H.* Ask for it at 
money back guarantee, 


NEW MAGIC RADIO WALKIE TALKI 
BURUR OWN ROCKET SIZE RADIO STATION: 


INSURED TIRE SERVICE 


\ POPULAR BRANDS 


TASOPE PHOTO-ENGRAVING PLANTS 
Establish your own profitable PHOTO-IN- 
‘Make cuts for newspapers. 


xperience necessary. Sold direct (rom factory 
since 1931. First five hundred cuts sold locally 
‘or by mail will pay for plant and poy you well 
for your time. Write for FREE catalog. 

TASOPE, DEPT. PS-3, AURORA, MO. 


POWER OF WORDS 


If YOU want to be— 


‘of words. 

‘correct inthe use of 

Spoken English 

find out about Functional Training in English. Amaxing book- 
{ek THE POWER OF WORDS, Is yours ite Tor If toa. 


PRINCIPLE INSTRUCTION CENTER, Dept. D-5 


‘Approwes tor Workd Wer 1icand korea Veterans 
WEAVER SCHOOL OF REAL ESTATE ‘ext. 1030) 
__ Bates Grane aves ‘Ranaan city, Mo. 


30 BOAT PLANS 
ho fuer i pene 


ean build 
Seat hydrovlaneractr: ca 
Srviner, motor auller:inbeard 


“We're 4 for people 
who / like to draw...” 


12 Most Famous Artists. 
to draw, you may have 
talent to become a successful artist, 
spare or full time. Find out with 
our remarkable 12-page Free Art 
‘Talent Test. Thousands paid $1 to 
take it. Get it FREE, No obligation, Send 
your name, address, axe to: Famous Artists 
Schools, Dept. 125, Westport, Conn. 
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FALSE TEETH 


That Loosen 
Need Not Embarrass 


Many wearers of false teeth have suffered real 
embarrassment because their plate dropped, 
slipped or wobbled at just the wrong time. Do 
not live in fear of this happening to you. Just 
sprinkle a little FASTEETH, the alkaline (non- 
acid) powder, on your plates. Holds false teeth 
more firmly, so they feel more comfortable. Does 
not sour. Checks “plate odor” (denture breath). 
Get FASTEETH at any drug counter. 


ower eutTiVATE 
YOUR GARDEN 


ae J/ 


GRAVELY gets the Job done Better, Faster! 


An amazing new experience in easy, efficient mowing is yours 
with the Gravely, its Steering Sulky and Rotary Mower attachments, 
Whether you are mowing the 
front lawa in riding comfort, or a [* ALL-GEAR DRIVE 
steep slope bristling with tough |* POWER REVERSE 
grass and weeds, the Gravely turns Je Power Attachments 
in the finest performance of any |” securely Mounted 


tractor. 
“The reason is POWER, Gravely has | by Only 4 
the exirs power you need for the tough | Bolts 


jobs. plus the versatility that, is yours 
with 30 performance-proved attach- 
ments, A year-atvund choice of tools 
for every lawn and garden job, 


More For Your Money! 


‘You get more power, more per- 
formance, more for your money 
when you buy Gravely. The cut- 
aay Hew of the tctog othe ; 
Fight shows” you the. clean, compact design 
‘which is the reason forthe remarkable per- 
Tormance of the Gravely Tractor 


New Rotary Cultivator 
Now, power-cultivate your garden with the new Gravely Rotary Cultiva- 

tor—one of seven NEW attachments for the Gravely, Never before have you 
in offered such versatility, such power tor your jobs! 

Send coupon today for "Power vs. Drudgery”, 

the big booklet that shows how Gravely equipment 

solves your upkeep and gardening problems - 

1 (BASY PAYMENT PLAI 


ta asian onan on ow oes on 


GRAVELY TRACTORS, INC. 


BOX 384 DUNBAR, W. VA. 
Pease send me “Power vs, Drudgery” Booklet and 


NAME. 
ADDRESS. 
crry__state____ 


Gi wow rae onass 
sats chore 


ELD-TESTED SINCE 1922 
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Check the Kind 
of Body You Want 


.. and I'll Prove How EASILY 


You Can Have It! 


ist tell me, im coupon bel 
f body you want—and 
vou SO” 


Ghartes 


‘pound 

‘World's “Most 
Teetly Developed. Mi 
tnd how Fu prove 
Change" YOU" too. ‘Mail 
coupon NOW! 


Rad’ vanunble navice: No obiiwation: 


| ance 


ApDwEsS 


FREE! U.S. STAMPS 
plus COMPLETE U.S. CATALOG 


. 


World's Largest Stamp Firm! FREI 


grrsies por at illus ing 
'5.A. ({ssued in 19471) PLUS big collection of 
United Stater—I9th century, valuabl 
Us ‘Com 
Boy Scouts, Wild 
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THE MASONIC 
CASUALTY COMPANY 


OFFERS 


we 


ACCIDENT—HEALTH—HOSPITALIZATION 
INSURANCE AT COST 


FIRST 3 MONTHS PROTECTION FOR MEMBERSHIP FEE $2.00 
FOR MASONS ONLY under 56 yrs. of age 
WRITE AT ONCE 
THE MASONIC CASUALTY COMPANY 
80 BOYLSTON STREET Dept. 5:3 BOSTON 16, MASS. 
NO AGENT WILL CALL 


ep 20-40-60 
TELESCOPE 


Seod’cams check 


HYPNOTISM 
Be Popular Amaze_ Entertain 


SCHOOL OF APPLIED HYPNOLOGY 


Dept, 23 120 Central Park South N.Y. 19, NY. 


is FUN TO 


AMAZON JIVARO 


Amazing replica of fabled native 
with ind that ow 


pickled ‘o 
GREENLAND STUDIOS Dept. PS-4 


5858 Forbes St. Pittsburgh 1 


How to CRACK the education barrier 


Ts there an “education barrier” between you and promotion? 
Are young college graduates being brought in to fill positions 
above you? 

You can break down that barrier . . . gain real security, 
responsibility, prestige . . . surprise fellow employees and win 
their respect, You can match yourself against the smartest of 
the college boys and come out a WINNER. Here’s how! 


AN HOUR A DAY THE I.C.S. WAY! 


If you can spare an hour a day, if can understand simple language 
youhave the determination tomake and illustrated training manuals, 


good, if you're willing to invest you need have no doubts, The L.C.S, 
pennies now for dollars la hour-aday plan is SUCCESS-PROVED, 
then I.C.S. ean help you. Y You learn while you earn —any- 


be a man or woman, young or old, —_ whe! 


skilled or unskilled. So long as you 


+ any time, 


Just pick the subject you want! 


Only 1.0.8, ofera you mucha wide range of 
Only 1.0.8. ers you mch » wide rance of a pea onthe sone, ay, Git Coa 
fublecs to choowe from. Drafting: Rarineer. | Wit 70% ine mblech ye check with internation sheet 
ing Teleidon. Aerooauticy, Business, Heh | cnr om ch sretnien taiion, reaurenesta 
oldest, largest home-study school. It is also And you get “How to Succeed"—36 pages of valual 


* tips on winning recognition, pay raises, success. Also, 
IRE: EOL AGAR) Sh SNORE) OR REY: free sample lesson in basic mathematics. 


For Real Job Security—Get an I. C. S. Diploma! _I. C. S., Seranton 9, Penna. Member, National 


‘BOX 62968C, SCRANTON 9, PENNA. Part tof 257 course) 
\Withost costo eblgton, sand me “HOW to SUCCEED" and the opportunity bookie about the ilé BEFORE which | have marked X (pis mpl eon: 
AVIATION STRUCTURAL LEADERSHIP 


(9 Aavonastieat Eaingaring 
GB Airraf'& Engine Mecha 


 Giecre ast 
5 Stationary Creman 
i Stationary Steam Engowering 


i 
Eo 8 
eine eh. Bagi Caney -| TeRTiLe 
teecbenet arin en gsine 
Ean toon enon 
 Fnon to ere 
8 
wring hd Won 
ieee 


‘Montreal, Canada. Special futon rates to members of the U. S- Armed Forces 
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heavy-duty 
tiller 


Powertiller 


Gives you more for your money than any 
other tiller. Perfectly balanced, properly 
powered with a 3.6 hp engine, precision 
engineered. Rear mounted, side-drive, tills 
16 inch swath, 2 forward speeds and re- 


verse. From $309.00, Easy time payments. 
biggest little tiller f 
ever built... 


Botens 


Super ge 


Proven coast 


to coast... 
the tiller that 

does garden- 

ingandother ”~ 

jobs right. . . eee 
and losts! Powerful demonstrate 


3 hp engine, heavy-duty gear case. From 
$189.50. Easy time payments. 


M5 SEND POSTCARD FOR CATALOG 


BOLENS PRODUCTS DIVISION 
Food Machinery & Chemical Corp. 
Port Washington 2, Wisconsin 


How're make 100 new Ge) 


pNATIONAL SCHOOL OF CHEMISTRY 
Redwood. 


. 0, Box ‘City, Calle. 


(TTT ,, Troubled with GETTING 
UP NIGHTS, Pains in BACK, 
7-4-8 HIPS, LEGS, Tiredness 
40 Loss of Physical Vigor 
If you have these symptoms then 
your troubles may'be traced to Glandular Dystune= 
tion. "a"constitutional disease, Medicines: that 
five temporary relief will ‘not remove the cause 
of your trouble. Neglect of Glandular Dysfunction 
often Jeads to premature old age and sometimes in 
curable ‘malignancy. 

‘The past few. yedrs men from over 3,000 com- 
munities have been successfully treated hese "at 
the Excelsior Institute, They have found soothing 
relief anda’ new health and ‘est in life 

"The Excelsior institute, devoted to the treatment 
of diseases pecullar to older men by NON-SURGI 
hb methods has a NEW FREE BOOK that tells 

dular Dysfunction may be, corrected 

MSURGICAL treatments: This bool 


may prove of utmost importance in your life. 
Wate today, There, is no obligation, 
Excelsior Inst Dept. gsii, Excelsior Springs, Mo. 


Watch repairer to. erat demand, Train 
Sif oole'and 48 Jewel wacch gad practice 
foversent. Turp spare time into cash. A 
ficenaed school. Low cost. Send for FRE 


ViOUITE fer tungsten, INFORMATION FREE 


14t LeTCCLOMe co 


5528 Vinelond Ave, Ne. Hollywood, Cl 


BLOWER FAN « High Velocity » Easy Installation 
only $1595 ppd. Dog Beas Wrench Wal ory ee 


linea? Bena 

‘Dog Bone Wrench only 99¢ 
JOHNSON SUPPLY COMPANY, DESK 1, 
2611 Horriet Ave., Minneopelis 8, Minn. 


Do YOU want YOUR BATTERIES 
to last 2 to 3 times longer? 
Both Automotive and Industrial 


Treat them NEW with “BATTERY AD-X2"!! For EX~ 
TENDED LIFE ADD AD-X3 to mechanically sound USED 
batteries. DUMPING! — ¥ to ADD — 
GUARANTEED-Treatment for 6 and 12. volt ‘auto. b 

teries—PREPAID!—$3.00 or 2 for $5.00. ORDER’ NO 


JESS M. RITCHIE, 2411 Grove St., Oakland 12, Calif. 


"ar GIANT BALLOONS 


be 


Makes 


$216.00 A MONTH 
IN SPARE TIME! 


MoM. REARICK. SAYS: “l AVERAGE UP TO $216.00 
OPERATING MY BELSAW SHARP-ALL AFTER WORK AN 
YOU can start your own spare-time bi 
own home, With the new 
sharpen ail knives, 
mower blades, hedge trimmers, grass’ whips, axes 
chisel, screw drivers, scrapers and saw 
Bayz fguachold, gardon and. ahop too. Your own 
‘SH business with no inventory. No ealls to make 
No experien 
Learn how easily you can start your ow 
inden, Amazing tow cont, fadag 
event plan, Send postcard for FATTY 


spare-time 
BELSAW SHARP-ALL CO 
Kansas City 11, Missourt 


Panny aaune 


Sat LASER eve scan ne oo 


Big Mall | Order Profits 


gree ee: 


< [rom 1M IMPORTS 


2 uobplanbased oe 

yrs. experience. We 

how you how to fe 

By port afbargain prices 
MAIL 


how toget free mail order ads. 
eu 


hers who sl 
Rete EI “hy Aral reaches a 


‘Mellinger Go. im 
AIT Westwood, Los Angeles 24,.Caljf. 


Make your interest in 


AUTO MECHANICS 


& DIESEL PAY OFF 


Nearly 60 million cars and trucks on our 
could talk to owners of garages, service silos 
and car dealerships (as we do every 

realise America’s DESPERATE NEED FOR 
TRAINED MECHANICS 

Take your cheice—One modern course prepares you 
for Auto-Mechanic jobs, Airplane Mechanics, Farm 
Machinery Repait, all ‘Diesel Jobs, Experimental 
Labs, Government, Work, Engine Specialties, etc. 
A qualified, ALL-AROUND Mechanic always has 
a good job. 

Every phase is Shop-Tested! Streamlined lessons, dia- 
grams, manuals are easy to understand. Earn as you 
learn. Free Graduate Employment Service. 


RESIDENT, TRAINING AT Los 
take 
Resident. Taiting on 


& SAMPLE LESSON 


goles oa in, moa 
9ST SEND COUPON 


ops 
heck “special 
coupon ‘for full Informa 


TRAINING 
MATIONAL SCHOOLS 


NATIONAL SCHOOLS 


TECHNICAL 1 SINCE 
LOS ANGELES 37, CALIFORNIA 


NATIONAL SCHOOLS, Dept, DC-37 
MAIL NOW TO OFFICE NEAREST YOU 


soonets 
! cry. 
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SEALY Evemvone guvs trom Sranganoe 
‘Si esmoined 2 Guat aes. 


23 Years aT THis, ADDRESS 
Evi 


RIC 
te EL EC up PAIR 
7. Appliances, SPARE 


TIME AT HOME 


sarocoucr 10%off_° 


STAN aor 34 N Broa St Philadelphia a Pa. 
we Nos NESS) HE-MAN VOICE! 


STRENOTHEN your, voice this tented sclent{te 


kits.” repairing. 
neighbors’ Papi 
Unusual for ap- 


CHRISTY TRADES SCHOOL 
4904 North Kedsle Aver Chicaee 25 


REVOLUTIONARY NEW INVENTION 
MAKES POSSIBLE 


75% SAVING 


sgh revs gua urea encuaete 
8" TILT ARBOR 
y POWER SAW 


BUY DIRECT 
FROM FACTORY 


rs LANDSCAPE CONTRACTOR 


ES ¢, $20 t0 $00 8 day. Millions of new and old ho 
fn landveapind. Contracting fe fall 
a business. Start 

w 


‘Aeclaimed by the West 


AUTOBIOGRAPHY of a YOGI 


By Paramhansa Yogananda 
evel, ith Incomparable 
it. 


DOES THE WORK 
OF A $70.00 SAW 


‘ALL THESE DELUXE QUALITY FEATURES AND MORE! 
+ PRECISION-OROUND, CAST MOM» PATINTID SLU-ALIGRENE WOOD 
vance ermet 


1+ MUAY, CAST ROM MITRE GAGE 
WRITE FOR 
FREE CATALOG 


Fecryte-yousovng an wide see 
fon ol home wortahep pover tok 


AMERICAN MACHINE & TOOL CO., Dept rs 37. novERSFORD, Pa. 
44 rorutar science 


Art Talent Test 


FREE! 


Find out if you have the talent for a 
career in commercial art. Take this sim- 
ple Art Talent Test at home. It was 
devised by professional artists at our 
school as a test of natural talent. We 
will advise you, free and without obliga- 
tion, whether your talent is worth train- 
ing.’ We're the world’s largest home 
study art school. For over 40 years, WRITE FOR YOUR 
we've been preparing talented beginners pee COPY TODAY! 


for successful careers in art, i 


ART INSTRUCTION, INC., stuvio 3147 
500 South 4th Street + Minneap: 15, Minnesota 


Please send me your Talent Test, without cost or obligation. 
(PLEASE PRINT) 


Nome. AGE___Phone_ 
Address City Zone. 
Stote. County. Occupation. 


New, easy, low-cost way to learn 


#% LATEST DANCE STEPS} 
ve at home... in 6 days—or pay nothing 

} Wy alt on the sidelines envying the good dancers? You can 

key fe ae 

‘complete. privacy 

Just turn on your phonograph and . . . 
USTEN to the doubie-duty Dance Gulld Rec- 
fds, On'one ide, your private teacher tells 
Sou" just what to do and when £0 do i ‘The 

Bther side plays music. with a. 


recorded for" you ‘by & 


Columbia 


LOOK nt rhe big, ihustrated setf-teaching 
Instruction Book. it tells you everything you & 

fo now about the dance Youre learn: #O Nenewauy 
Yanced routines. 'Osama 1s 


DANCEon the exclusive Dancing Footprints. 

Just put ‘them on the floor’. follow them 
End you're actually danctig? 

SEND NO MONEY UNTIL CONVINCED! 

Select your Dance Guild Home Course. Try out the en. 

Hre’complete course at our risk—then deck 

ot convinced within 5 days that your" 

Home Course can make you the kin 


ity Hane — ate 
CO SAVE-Send payment wit 
Grder and we pay postage and han 
rt ‘satisfied after. é-da 
rial, return course for refund. 

D'save ONE DOLLAR 

‘ON EACH COUR: 

Order 2 or more at $6. 
course plus postage and hand 
Send $2 as down payment for 
course, balance in’ a0 days. Or send # 

‘with order for each course and 
pay postage. Same refund polie 
applies. 


Imig on 


FREE IF YOU ACT NOW! 
A helpful, t4-page, hard-cover book 
THE EASY WAY TO GOOD DANCING 
containing the fundamentals of all 
dances. Pius ofe-year subscription to 
DANCE GUILD NEWS. 


for each 


‘rRet Guiors0oK 


6 inves Dane Gull New 


DANCE TO XAVIER CUGAT, LES ELGART, MORO MORI 
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. 
FREE! 
NEW Fp 


RUSIECOUPON Tot | 
ISU ri ire 
oth mint and. used 
fommemofatives, many more 
mck ALG ER 


Vie tue postage, 
PRIN, Calhls, Maine, 


| Oe | 


OK! BUY HI-FI 


But plan for the future 


Wouldn't it be frustrating 
to buy a speaker and have 
to discard it when you are 
ready for something better? 
But not any more! You can 
buy a University speaker 
nel add to it until you have 


* makes this possible 
+-.and it’s so easy. Buy a 
speaker or system now and enjoy immediate listening 
satisfaction, When because of musical taste, finances 
or just whim, you want a more elaborate system, you 
can add speaker components without discarding what 
you have. 
P-SE is really ingenious ...more than 
that, it is a iter to all Hi-Fi'ers. If 
jou're interested in “planning for the 
future” learn all the facts. Send for 
FREE illustrated brochure to Desk B-44, 
University Loudspeakers, Inc., 80 So. 
Kensico Ave, White Plains, N. ¥. 
*PsS-E—Progressive Speaker Expansion Plan—is a con- 
cept first introduced by University...and is still the best. 


rs 


AG roputar science 


y 


ny 
i 
| 
Hy 
3 


Catalog : or 3200 Novelties 10¢ 


igettimenawers: cameras 
iesttunont ‘att eit pura ine 
goes: magia com: 


SS 
fo, To 2 : 
JOuNSON SMITH 4 CO. Dest. S48 ‘etait 7, Michigen 


POWERFUL ELECTRIC GENERATOR 
'$20.00 New! While They Last, $3.05 


ron i 
‘Dolindson Saint &cOsy Dept. 848, ‘Detrolt 7, Mien. 


BECOME AN EXPERT IN 


TRAFFIC and 
erent 


Tetts for | Den St, ESHELMAN, 


Supolied without extra charge: 
ING INSTITUTE. Deot. S-87 


Genuine Dupont Plastic 


a FALSE PLATE 


aes () cy 


When Writing to Advertisers 
Please Mention Popular Science 


$$$ TREASURE $$$ 


Find lost or hidden treasure with 


‘Civ War relics. A 
Profitable fobtiy. Also Scintillation. 
Counters. Pree literature. 

GARDINER ELECTRONICS 
ease. tnaian School, Pmocnix, Arieona 


Devt. 2 


MEN - WOMEN RA/Si 


Brikcrete Manufacturers 
Have the Price Advantage 


12" Jong economies in production enable the 
world’s most modern and practical masonry 

to be sold so low, yet rol 

come to the local manulactu 


local 
franchin 


cour beauty of Ya 
You see tn 
Sometimes with 30.er 


‘every rainbow 
Start on gard table in your living room. Any 


Successful Home Grower SHOWS YOU HOW 


Louls Schirmer, successful home grower, shows you step: 
bysatep how he aod Mira. Schirmer nuarted with few 


ois $27.95 
‘rerun, 


Popular yeneeround gf atone sehdby, 
Aelldrder. Schirmer shows You bow! 


Complete Istractons ond Ui 


Plonts Sext for 
tome NO OBLIGATION 
2 ES guy a THING 


B.S. DEGREE IN 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, 
TCAL end ELECTRONIC ENGINEERING (Inc. R 


‘ on 
si Modern. wllsauioped 
joverament approved for ¢ 


Enter Mareh 
‘atalog and Tuli 


Fie INDIANA TECHNICAL COLLEGE C=) MAIL COUPON NOW!| 


Tao's: vent Aver tow Angeles, Calf, 
Kash me complete free details on your ofer 
ARR se eae Sines Sections which chow 


TROPICAL FLOWERLAND, opt. 23 


ime how to grow ‘Tropical Orchids ot home. 


iNoacnisnT) Pay lend 
Hon 36 mont fee efon costars ie tar 
Photrometies 

a 

dee 

oy. ee 
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awl 


Suies Horizon 


AD 


Series Vestal Stat 


You get dependability, as well as agility, in this well-designed 
two-wheeler built by Hawk Tool & Engineering Co., Clarkston, 
Mich., and sold by Montgomery Ward & Co. it’s powered by 


Continental Red Seal AU Series engine, equipped with built-in 
generator to operate its lights. It will pay you to specify Red Seal 
for any job within its power range. 


For inform: 


TRAINED MEN NEEDED! 


BIG PAY!—GOOD FUTURE! 
DIESEL CD ELECTRONICS 
CO auto ( AUTOMATION 
FEVER ATOR hu he oppor ben ee 
Aare nes pes, 
Sins Mapa Wie naY eeairiOs 
Seuss erties econo 
ge eer a fir 
Ere 


dsc oli pons biiolsd wn ea ie 
TREE BOOKLET 
io BAILEY hi 
wet" Technical Schools Hae 


saan) Veteran Approved 
MOM 1650 S.Grand, St. Lout 


Nome. 
Street, 
Town, 


B rorutar science 


Free Re 


START SPEAKING 


T OVERNIGHT! 


$6,000- $10,000 YEARLY 


OPERATING 
AUTO SAPIATOR SERVICE SHOP 


INLAND MFG. CO, Dept. PS-3, 1108 Jackson St, Omaha 2, Nebr. 


DAN LURIE BARBELL ci 


EO WHEEL STAI 
Reus hves Pes. 1LL1N0) 


TILING. 
FOR PLOWING 


PAGE ° cw 


Ayu UNE Free Catalog| FULLY 


Bios | {Qty Mioks |GUARANTEED! 


with complete| OAS, ore, 


‘ear drive 
and reverse. 


WRITE for FREE 

CATALOG with 14 

LENS SAMPLE CARD 
Thousénds of 


Customers 


QUALITY READING MAGNIFYING OF 

SIFOCAL GLASSES FOR FAR AND NEAR 
ADVANCE SPECTACLE COMPANY. Inc 
537 S. Dearborn St., Dept. EEE] Chicago 5, illinois 


aT Lasr!_ NEW 


sa Sa ENPTRRRIONAY wt 


HERE'S GOOD NEWS—SEND NO 


MONEY! 


METOMIC MFG. CORP., Dept. P-3, 514 W. 25th St., New York 1, N.Y. 


giant telescope 5128 
3 FT. LONG 
Loe 
ae a 
dei tb 


10 


WHOLESALE IMPORT CO., Box 93-K, Son 


Stop Pushing Doorbells! 
SELL MASTER UNIFORMS 
TO BUSINESS MEN 
—and make up to $50 in a day! 


many pride and prestige. Company name ot 
femur ierk Ronaniforms 
Entomark embroidered rignton a 


‘Complete Training 


...AT ONLY A FRACTION OF THE 
PRICE YOU MIGHT EXPECT TO PAY 


for the complete 2-volume home 
training course (or buy books 
separately if you prefer) 


Now! LEARN ELECTRIC 
MOTOR REPAIR conpice rewin 


complete rewinding) 
ow yoo con train at home for good pay in servicing ond re- 
winding procticslly ony electric mator—from home appliance 
motors te big industriel mates and generators end motor control eqvip- 
iment. This S60-poge ELECTRIC MOTOR REPAIR guide exploins every step 
by test end ALSO by more than 900 how-to-do-it pictures. 
Train for good pay in an uncrowd 
Quick guides show how te handle specific jobs, Whe in motor 
comes for rpair, just look it up. ELECTRIC MOTOR REPAIR shows you 
‘actly what to do. 
down the line, it explains trouble shooting, repoir, rewinding and 
‘meintenance in a woy you con understand even without a lot of 
previous electrical training. Price enly $6.95 separately, but see 
‘money-saving offer in coupon. Money-back guarantee. 


LEAN ELECTRIC APPLIANCE 


REPAIR (Earn as you learn!) 

This 370-poge Rinehart ELECTRICAL APPLIANCE SERVICE 

‘MANUAL shows you how to do the toughest repoir jobs as wall as 

the easy ones—aven if you've never fixed an appliance before. 

Gives specific instructions on every modern appliance, Includes refinishing 

methods. Handy charts help you locate troubles fast. Simple test instru- 
ments you con moke your self are explained. Tools, wiring pr 

electrical principles ore fully described. Gives you the 

‘need to earn spare-time money fixing opplignces—or, 

ir business of your own. Only $5.00 


“lesson” form and sold as a course, you'd regard these 
reat books os « bargain at $100 or morel Together, 
920-poge electrical repair library that makes it eosy 10 train for this 
g2ed-paying modern profession. 

Under this new offer, you save $1.00 on the regular price of the 1wo 
books. And you con pay in easy installments while you use them! 


je me mm PRACTICE 10 DAYS FREEI@S me mmm, 


Dept. PS.37, RINEHART & COMPANY, INC. 
132 Madison Ave., New York 16, N. Y. 


isle See : 
Rea sear SEP MES, 


D Money-savine oFFEn—save $1.00. 


= 


MAKE UP TO $75 A DAY 


IN YOUR OWN BUSINESS | 


DEPT. §-37 ROUTE 130, THOROFARE, W. J 


New PROFIT-PROVEN* Home-| Business! JESS) 


A make fag 
0 week!” 


Proves MR. J.T. ANDERSON, Inglewood, Ca 


Motorized 
office 


id open to Ins 


True CARN PRONTS. | 


es 


Tal 
Seen hit Ce 
15127 Sfesedweyy Lae i, tall 


50 Porutar science 


make *18° 
AN HOUR 


WITH THE NEW 


PLASTIC SANDWICH MACHINE 


Make PLASTIC SANDWICHES 
that ‘cost you only Sc each, take “= 
only 3-8 minutes of your tinie, 

sell for 50c to $1.00 each! 


"lastic Sandwiches 


Send today for FREE sample and illustrated litera- 
ture for ‘our complete line of sandwich machi 
from $35.00 up. 


PLASTICAST CO. 


Conn., Dept. PS-53 


ARTHRITIS—RHEUMATISM 
VITAL FACTS EXPLAINED 


FREE DESCRIPTIVE BOOK 
How crippling deformities tay be avoided. Ts 1 PRER 
BOOK explains why ordinary methods sive only ry ellet 
of trenttaont mucces uly 
‘Write for thls 30-page PREB 


EXCELSIOR SPRINGS, MO. 


goes, fey 00 Ro 
sen nro Smt 
BUSSE SALES Co., Hartt 


Batt ctinic *? 


"STAMP Becregtel OUTFIT 


Everything. 
Giferent Po 


“DEPT. 36 


aa Detector. Packared in handsome 
Z-color ‘box. Only $2.29 postpaid. 5 all diff U.S, AIRMATE 
Hirst Fuight covers for $1, or'6 ail diff. QUEEN ELIZABETH 

covers and the Outit for only $9. Full refund 


KM. WALSH 


Bex 308-M —TUCKAHOE, N.Y. 


Famous SPEEDWRITING shorthand, 120 words, 
Bervmingte. Ro. 3 ‘30 machines: uses 
Kiic's, Easiest to'lenrn, write and transcribe 
Lowest cost. $50,000 graduates, For business 
and Givil Service, Typing available, 34th year. 
Write lor FREE boolliet to: SCHOOL OF 


dpeedwriling 


NOW IT’S 


EASY 


TO LEARN 


YOUR CHANCE! No matter 
where you live ,. . no matter what 
your present job is, you too can soon 
be cashing bit pay’ checks and enjoy. 
ing an ‘assured future in drafting! 
Never before has there been such a 
demand for trained draftsmen ... . the 
key men in all industry. No profession 
has a brighter future! Draftsmen get 
top pay... . are in line for promotion 
to executive positions 
NO EXPERIENCE NEEDED! Cleve- 
land Engineering Institute Courses are 
the most modern, practical, thorough, 
available. They are 
prepared especially 
If you ean read this 
ean learn drafting under 
guidance. Ours is a tested, 
pier, ‘up-to-date course that has 
ped thousands of others on the road 
to suecess (many with only grammar 
school training). 
EARN WHILE YOU LEARN! Keep 
your present job while learning draft- 
ing at home in your spare time at the 
‘speed that is best for YOU. Many atu 
dents, as they advance, earn extra 
money by, doing part-time drafting. 
Many graduates earn more in a single 


you 
ir 


DRAFTING 


AT HOME - QUICKLY - IN YOUR SPARE TIME 


week, as draftsmen, than the entire 
cost of the course. 

FREE! After you graduate, 50 hours 
of extra training at the Institute'in 
Cleveland, ‘This postaraduate training 
is optional 

WE. HELP YOU GET THAT JOB! 
After you have graduated, C.E.I. will 
help you, find a position. Our’ Job- 
Finding-Service is ‘the only one of its 
kind offered by a Home Study ‘School 


Thon fo The 
Looe eb t get 
Promoted ' = 


WHAT CAN DRAFTING OFFER 
YOU? Find out how a C.E.1. DIPLO- 
MA can bring you a betier life 
more security — the respect of your 
employer and people in your commun: 
ity. Without obligating yourself in any 
way, write for the Cleveland Engineer- 
ing Institute Success Book and a 
Sample Lesson FREE. Industry pees 
men of action! ‘This _meat 


‘CLEVELAND ENGINEERING 


6300 Euclid Ave. 
FREE Succ 


Write todoy t{_] heesoaealtl ‘Mechanical, 
My Nome 


"PROFESSIONAL 
EQUIPMENT 
Included of no exira cout! 


VETERAN APPROVED 


Address 


Cheval 3, On 
ok & Samp 


a 
ATOMOTRON 


First Model Atom Smasher 


nw 


Di Teol Meking 


Naclear Bbysics and Elec 
nciy with mintabure big 
‘ollage generator. Make a 
Whctal Hebiming » pi 

als defy gravity, propel | 
Jers’ tung aia distance. 

Only bigb. Produc 

4 im on 3800 elit gw a Zinch 
ameter. sphere, yet is absolutely safe'or tbe youngest | 
childs Operated By. iiurdy 110 volt A.C. motors. | 
inet complete with Smog Control Unis, Bald Reaction — | 
Ber, Platcencased Pub Ball Peper Sirend 

Ekecric Wind Unit, Neow Light Wend and Iastrated 
Experiment Manual. Price assembled, $19.95, ost paid; 

in hit Jorm, $1495, post paid. 


NEW 3-IN-1 ELECTROMAGNET 


Insert DC. coil, suspend 100 Ibs. with only 1 flashlight 
battery.” Insert “A. €, coil, push switch ond levitate 


NIGH ScHOOL COURSES 


Machioi 


IN SPARE TIME AT HOME 


‘Today, choose the job you want—and prepare for it in time 


you mij 


ight otherwise waste. Or if you are already in the 


luminim ting 3 inches. Light bulb included to demon- 


Slate transformer action, Magnet & keeper 
machined of low carbon steel. Long-life coils wound 
with Formvar-insulated copper wire, Complete with all 


| 
recision. | | 

| 

Sccenoris & experiment’ manual, $1498 post paid. | | 


work you like best, start training now for quicker promo- 
tion and increased pay. During the past 60 years AMeni- 
CAN ScHool has helped ambitious people to reach higher 
goals, Check subject that interests you and mail coupon 
for full information. 


PREPARE FOR BETTER JOB, BIGGER PAY 


‘Cash, check or money order. (Im California, 4% Sales Tax.) 


. ATOMIC 


LABORATORIES 
* "P.O. Bor 343-A, Berkeley, Calif. 


Wor’ Leading Mansactres of ww lorcet dcaionl Sete Epest 


li MAIL COUPON NOW > 
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PELLET FIRING “45” CAL. 
AUTOMATIC sagazine Loading Ammuni- 


tion Clip—Has Automatic 


Slide Action — Over 15 
Moving Parts 


HONOR HOUSE PRopucTS 


Dept. PA-87 
LYNBROOK, N. Y. 


TELEPHONES, TELEPHONE PARTS EE 


WIRE & CONSTRUCTION SUPPLIES 


GATTERY OPERATED 

TELEPHONES. 

for Inter-House 

House to Barn or Of” 

fee to Shippin Floom 
orvice. 


Stand style, 
MAGNETO TELEPHONES 
for Rural telephone 
lines, construction 
Jobs. factories, farms 
camps or summer 
homes, ete 

MOTEL TELEPHONE SYSTEM—Simple economical telephone service 

between office and each cabin. Suitable for roadside Drive-In 

food service, ete 

ANTIQUE TELEPHONE CABINETS—complete with all parts except 


|. Make your own. Beautiful. Different. We 
furnish the parts or a complete Lamp, if you prefer. 
WORM HARVESTER—Dan Mac Magneto-—gathers shworms by 
electricity 
WRITE FOR ILLUSTRATED BULLETIN “AA-21" 
which gives full facts on all of the above. 


TELEPHONE REPAIR & SUPPLY CO. 
Dept. AA-21, 1760 Lunt Ave. Chicago 26, Ill. 
“America’s Largest Independent Telephone Repair Shop” 
52 rorutar science 


_NO.816 INVESTMENT_—NO COMPETI 
molt isan plu eveytin 


YUCRPROIEETOR & 
FULL COLOR 


MERTEL STATION, DEPT. PS, BUFFALO 16, nN. Y. 


STUDY TO BE A DOCTOR 
of Psychology o or eeippny es 


THE NEOTARIAN FELLOWSH 
Desk 5, Plekwiek Building 


cour GUT GRASS 
squire 

TRACTOR 

with, 

ert tee mann 

or SICKLE eee cs 
Ares Ebates teas, 


(a W: - Small investment 
« MODEL 400 returns 


SIMPLEX Big Profits! 
Lawnmower Sharpene 


Many Exclusive Features... — 


The NEW SIMPLEX is the fastest, most 
accurate straight-line lawnmower grinder 
ever built . . . gives you all these advantages: 


* Grinds all mowers 
hand or power, any si 
© No dis 
in engine, support bar rotate: 
* Grinding head feeds both hi 
vertically, turns 90° for bed knives, 
© Fast, positive adjustments, 4 
base with leveling ser 
© Rugged, long life construction and many other features. 


THE FATE-ROOT-HEATH COMPANY 


Dept. PS-3 * Plymouth, Ohio 


I eathhit 


BROADCAST BAND 


LV OURSELF] RECEIVER KIT 
Have you ever experienced the 
thrill of building your own radio? 
Invest a few of your dollars—a 
few hours of your 
a cruly wortherbil 
Teceiver. Transformer operation 
‘diminates potential shock hazard 
Characterstic of economy” AC 
DCsers. Operstesasradio, rhono, 
amplifier, or tuner, Fine tone 
‘quality, excellent sensi 
plified Construction 
Outlines basic theory of radio 


1 type, rotary, 


jort on ste 


Get the facts on the new Simplex 400 
before you buy any sharpener. 


Send for free brochure today ! 


Thousands of 

Engineers Needed 

for Hard Pressed 
Industry 


BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


Degree Cor 
Electronic € 
Electrical Engi 

DB Highwoy Engineering 


principles. Actually a radio course 
in itself. Price includes tubes— 


$1925, speaker—chassis, etc. Every part ‘Mechanical Engineering 
« you need! Order your Heathkit Structurol Et ring 
SHPO. WT.1018s. ‘Radio Kit touay. Photo of Heald Blectleat Laboratory fy Srueterl Engine 
Envell Now for New Term 
OTHER “BUILD IT YouRSELFY Weathhcts Mich Cotlegh Reiki BINGE 
Freompliier Weve ofthe Misdostppt HOM C0 
fery Eliminator in “Who's Whe” in Americe D Architectural Drofting 
a Veet F] Mechenicel Dri 
Tube Checker Send for FREE Information 1D Structurot ‘Dralting 
fonnenie f sebeesr Heald Engineering College Fiiieciteg 
ieee. WRITE FOR VarNesst Poet, Dent. 8-357 CMe lac 
et-ampiter — Fyge CATALOG F San Francisco, California Approved for Val 


NAME ————————————————) 
STREET. 
I 
| (te 


HEATH COMPANY 


A Subsidiory of Daystrom, Ine. 
BENTON HARBOR 16, MICH. 
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RUSH my Free Airmail Collect 
other offers, I enelose 10¢ lor mails 


, Wty 


ie 


tlh 
2 


GS 


Drestige and fin 
Four Toe fain 


‘Month 
Yontortr 3 a 
cede for 


OWN 


Even if now employ 
personally train y 
all equipment & s 
‘and show you how to clear 
$8,750 th fist veer on 

7 2 jobs a day. 
*NATIONALLY ADVERTISED 

NO SHOP NEEDED 


OWN business. 


DRAFTING is 


the way to Big Income 
OPPORTUN ITIES! 


Eos aes 
BG THREE in, Dap PF, 18 Suh Ae, NewYork. ALY. —_butnie 


How To Start 
Your Own 


MAIL JORDER BUSI NESS 


LAWNMOWER SHARPENERS 


$80.00 to $336.00 
Five newest high speed machines 
necessary for the lawnmower shop. 


When Writing to Advertisers 
Please Mention Popular Science 


=> OVERLOAD 
==) SPRINGS 
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NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS ‘c *9.20 AN HR. 


T AT HOME 
IN SPARE Time 


“th Table Top Machine, 


‘Themulti-milliondollarRubberStamp business—oncecontrolled 
by a few big companies—is now being taken over by small opera- 
tors—onein each community throughout the United States, Men 
‘and Women who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special wording that 
buyers once were forced to buy {rom big cities. Material costing 
‘only 27¢ makes a stamp that sells for $1.80. The machine that 
does the work is simple and easy to operate and it turns out as 
many assix Rubber Stamps at a time,each with different wor 
ing such as names, addresses, notices, stock numbers, prices and 
‘needed by offices, fxctories and individuals. Work- 
ing full eapacity, it ean earn as much as $9.20 an hour for the 
Now you can get into the big-pay business yourself, 
own home as headquarters, You don’t need experience. 
‘We supply everything, including completeinatructionaand eight 
‘ways to get business coming in fast. Start making up to $9.20 an 
hour from the very beginning. Cash in on the profitable Rubber 
‘Stamp business in your community, right away. We'll mail full 
particulars FREE and no salesman will eall. Be frst in your 
oeality. Rush coupon today or send your name on posteard to 


RUBBER STAMP DIV., Dept. R-3-C 
1512 JARVIS AVENUE @ CHICAGO 26, ILLINOIS 


Cnteatenten | 
RUBBER STAMP DIV. 


FREES 


Please rush full particulars about the little machine that 
‘ean get me started in the profitable Rubber Stamp busl- 
heas at home in spare time. Everything you send me is 
PREE and no salesman will call. 


-ZONE...-.STATE nom 


ARTHRITIS 
NEURITIS 
SCIATICA 

LUMBAGO 


*s Treated By Non-Surgical Methods 
At Famous Health Resort 
Rheumatism and its kindred 
diseases attack bodily func- 
tions and organs. When you 
take medicines for temporary 
relief of pain only you are 
ignoring nature’s warning and 
permitting the cause of your 
condition to grow worse. 


Resultful Treatments Available Now 
‘The Excelsior Institute trustworthy and 
scientific treating methods are designed 
to correct the real underlying causes of 

our ailments and start the removal of 
those poisons in your system 
which are causing your suffering. 

Revealing Free Illustrated Book 
Our New FREE Book tells how 
thousands have been successfully 
treated in recent years. Write to- 
day, It _may save you years of 
Suffering. No obligation: 


EXCELSIOR INSTITUTE, Dept. CBS50, Excelsior Spgs., Mo. 


vM4 
anarel% 


TECHNICIANS 
WANTED 


RADIO TELEVISION AND 
ELECTRONIC INDUSTRIES 
NEED WELL TRAINED MEN. 
The man who really has 
the “know-how” will win th 
ition and 


nities shows h 
thoroughly. trai 
ialized home study cours: 

ists details of over ninety 
courses in all branches of en= 
gineering and academic 
fields. Get your free copy of 
“Engineering Opportur 
to-day by mailing the cou- 
pon below. 


Canadion ia of Since & Tech| 
Seige United oe Conroy Buen. 
Tig Bhsweet. Awe Weshinoton DL: t 
Plecwe forward FREE of cont or bl t 
ction ct sy kind your 108-page hondbook, 
PENCINEGRING OPPORTUNITIES" 


Nome. 


| Course interested in. 
(Eansainn Enauirics’ Comedian Toatitute of Science & Tecmnoiouy, 
eS aselniae st W, Toronto, Ont 


CRAFTSMEN, HOBBYISTS, INVENTORS 


THE MOST IMPORTANT TOOL YOU CAN OWN IS THE WORLD FAMOUS 


UNIMAT 1081 sors: 


WORKSHOP 
CHECK THESE FEATURES: 
+ UNIMAT om cleetrie tool that will enal 

A small parts froma 


MAIL COUPON FOR FREE CATALOG 


Find out exactly what ing machine can 
[~~ “AMERICAN EDELSTAAL—UNIMAT DIVISION 
| Dept. 137350 Broadway New York 13, New York | 
| NAME I 
| AboRess 

Ley. STATE, ui 


WE DON‘T NEED ENGINEERS 


«but. thay write to vs daily 1 order our 
Gel 


‘of new customers who can use tem 


WHAT IS A 


ee oes ae 


‘OLIVER GARFIELD a. DEPT.PS-37 
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"11 Send You This Handsome 


RUPTURED 


BE FREE FROM TRUSS SLAVERY 
Now there is a new modern Non-Surgical treat 
ent designed. to permanently. corrett. rupture. 
These (Now-Surgical treatments are so certain, 
iat s Lifetime Certificate of Assurance ls given: 

Write today for our New FREE Book that 
tives facts that taay‘snve you painfal and expen 
Enc‘sargery, and tells how non-surgically you may 

iasyad love arden theta 
Serica, ‘There js 20" obligation, 
nc, Dept. 3705, Etelsior SpE, Mo. 


TEST YOUR OWN 
TV-RADIO TUBES! 


BUY WHOLESALE! 


30-80% Discounts! Appliances, Gifts, Type- 
writers, Tools, Watches, Sporting Goods, 
Jewelry, Cameras, Housewares, etc. 


CONSOLIDATED DISTRIBUTORS 
CLIFTON 4, NEW JERSEY 


—when you buy United 

gs Bonds through the automatic 

Payroll Savings Plan where you work! You just sign 
an application at your pay office; after that your 
is done for you. And the Bonds you rec 

i the rate of 3% per yeai 

for as long as 19 years and 8 

Sign up today! Or, if you're self- 

rk. 


pay 
pounded semi 
months if you w' 
employed, invest in Bonds regularly where you ba 
‘There's no surer place to put your money. for United 
States Savings Bonds are as safe as America! 


Safe as America— 
US. Savings Bonds 


DIESEL l aces 


MEN WANTED 


Earn $100 per week and up 
AUTO-DIESEL MECHANICS 


You learn fast in our school and shops be- 
Gauge ‘You learn with tools_on real eau 
mont, Experienced instructors explain WH 

and show you HOW, then you BOTT YOUR- 

‘with’ tools on various makes and mod- 

One ‘of the best eaulppe? technical 
ofits: Kind ta, the United Staten 

‘seven years! experiance trnining men. 

Successful graduates in'48 states and many 
foreign. countries. Approved for "veterans, 

Day and evening’ classe’ Earn While You 

Learn, Write for tree bulletin. 


NASHVILLE AUTO-DIESEL COLLEGE 
226 7th Ave, N., Dept. 42 Nashville, Tenn, 


356 


value-packed 
pages 


GARDEN TILLERS at LOWEST COST 


Aimed EASY gardening with 1 power tot 
ht Tah RASY to amemble Model SK enly $0.00 ln engine, 
EASY to operate 6° and model- powerful engines 
EASY to order by mail— immediate delivery 
S87 poe neers" rad Catadoe ay arc frm 
RED-E TRACTOR CO. 
RICHFIELD 10, WISC. 


2? GIANT FREE CATALOG 
@ of OPTICAL BARGAINS 


ASTRONOMICAL, TELESCOPE MEADQUARTERS 


SAVE OM EVERYTHING 


| ra 1M ELECTRONICS 
Everything for 


Experimenters, Builders & Amateurs, 
Servicemen, Engineers & Hi-Fi Hobbyists 


Send for ALLIED's mone ing 
guide to everything in Radio, Hi-Fi 
and Electronics! Select from the 
world’s largest stocks: High Fidel- 
ity systems and components: latest 
builders’ kits (see een cue 

KNIGHT-KIT line); recorders ani 
pee phono equipment: TV tubes, an 
tennas, accessories; Amateur sta- 
zs tion equipment; P.A. Systems; test 
2% instruments; industrial tronic 
a supplies—plus everything in parts, 


Cards, Stationery. Adverti 

‘photo and movie tities ebureh wi 
safe. Gave money. Sold dieeet from 
foty only, Raised printing toe, 


tubes, transistors, tools and books, 
Get more for your money—send for 


Ao your FREE 1957 ALLIED Catalog! 


= OUR 36TH YEAR 


NEW FALSE PLATE Fests} —— 


FROM YOUR 4 ALLIED RADIO 
OLD ONE IN #O HOURS 
ALLIED RADIO CORP., Dept. 7-C-7 
100 N. Western Ave., Chicago 80, Il 
Bend 
need 3 © Rush FREE 1957 ALLIED 356-Page Catalog 
Nome. 
NO. MONEY™—end ur your name today and we'll RUSH 
Gohteriete Merete. Berin to calor fe tat so Cup tat a 
CHICAGO DENTAL f 2 cays Sis tao 


30 N. Dearborn St. 
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TO SECURE NAMES FOR OUR MAILING UST 


Treasure Chest 
of PRIZED 
<> STAMPS 


FROM 
PIRATE STRONGHOLDS. 


Your imag 
to the days 
| Captain Kidd, by these 
foloriul stamps ‘rom the Bahainas, ‘Bare 
Badoa,' Haiti ‘Trinidad, Liberia, Madagas= 

3, Pierre’ and Miquelon.» Yate You 
Or start a priceless "plzate country’ staan 
collection. "ALSO FREE — ‘Stamp Colles 
for MAP OF THE PIRATE WORLD and 
eiptul,., iNformative How "to. Collect 
Fi Gihefntrening Onetetetuded 
for vyour Inspection. “Mnf ‘this ad now 
(rer your "tame tna fied 
De to Rely cover ‘handling. malfiie) oth 

LITTLETON STAMP COMPANY, 

Dept, P5-3, Littleton, N. H. 


u L 
("NEW 1957 GEOPHYSICAL YEAR MODEL OF — 


GENUINE] 35-POWER 
EGU TELESCOPE 


_— with Achromatic Lens ond 


EXTRA BONUS GIFTS: 
* 273 pove book, 
Handbook 


5 Magnifications 18X-35x. 
Never before has an ACHROMATIC 185% telescope. with 
Fange finder aud tripoa sold for anywhere neat this amas 
ig iow price 

end ‘ail 


fons" guarantees petiormance. Adjustable I8X-35X-@3- 
#9X-185x for any’ condition ‘of Brightness, greater ran 

Of powers, vcolsr’ tree needie-aharp views ‘Oniy postitle, 
With Achromatic corrected lena. ‘Trimmed with, gleaming 
brass xtends to 43” 4x tinder (30 MM Lens) scope gives 
Brilliant clear views, brings dificult objects on target bes 
fore Viewing with main scope, § ft folding tripod eauioped 
With "heavy: cas: iron head fitted ‘with Criterion’ Tasoss 


ALSO SPECIAL a0x-s0x-120X 
fetese Tineoo. 


Dept, PST16, Crier 


5 roruiar sciewee 


trained to operate Bulldozers, Draglines, Back 
Hoes, Scrapers and Motor Graders and pay high 
wages to skilled operators! YOU can make big 
pay in the construction industry if you learn 
these skills NOW! 

Contractors WANT our graduates, 

Write TODAY for FREE School Catalog to 
NATIONAL SCHOOL OF HEAVY EQUIPMENT OPERATION 
P.O. Box 8243, Dept. A-12 Charlotte, N.C. 


GOVERNMENT 40 ACRE 


OIL LEASE ‘100 


Act of Congress gives citizens equal rights with Oil 
Co's. ‘to obtain Govt. leases, You do no drilling, yet 
may’ share in fortunés made from oll on public finds. 
(Payments if desired) Licensed & Bonded Oll Brok: 
ers. Free Information & Maps of booming areas. Write 
NORTH AMERICAN OIL SURVEYS 
8272-AM Sunset Bivd., Lon Angeles 46, Callf. 


PLAY | 


PTUREEASER" 


7) 
0! 
a) Amazing comfort for reduci- 
NY FITTING, ble inguinal Future, Btrony 
REQUIRED washable. formn fitting. a 
Dyes ceuree, Justable’ woft: Tat eral pea. 
WH Pestle $45 Gite ‘nessure 
$5.95 abdomen. indicat 
ER BRACE CO, double: Pd except 
Wr Devt. City, Mo. 


SMALL INVESTMENT 
PUTS YOU IN GOOD 
PAYING BUSINESS 
OF YOUR OWN 


SHARPENING LAWN MOWERS 
IN SPARE OR FULL TIME . . . AT GOOD PROFIT. 
‘Thousands are successfully: earning good money with the 
‘Universal plan of a spare or full t business in their ga- 
Tage or basement. Previous experience not necessary. Age 
no handicap. C.H.R. of Ohio made $3, 10 working part 
time, in one season. The new Universal is the only grinder » 
in the world that enables you to grind both the bed knife 
and reel blades IN A SINGLE SET-UP 
. without removing them from the mower. 
Just put the mower in the grinder, follow a few simple in- 
Structions and you can do an expert job sharpening hand or 
Power mowers without removing engine, handle, or roller, 
BEND COUPON today for success plan of this low 
investment big pay business of your own. 


R 0 G E R S MANUFACTURING CO. 
LINDSEY, OHIO 


ser ris at LOW, LOW PRICES! oe 
4 Pc HIGH CHROME SPEED SET 


«+shelps you 
decide if you have a 
“flair” for art 


IF YOU LIKE TO DRAW here's an easy n0- 
‘ayo fi out whether You might carn 
by into spare-time dollars ora proit 


here's GOOD MONEY in Art—and over 
100,000 students have turned to the Washing: 
ten School for’ taining 10, Commercial 
Aft, “Desi poning, Lettering, 
NU INSPARE’TIME AT THOME, 
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Dr.Grabow 
PRE-SMOKED PIPES: 


Cool, sweet and mild 


from the first puff. 
No breaking-in 
because they're 
mechanically 
pre-smoked 


Imported 
briar 


Riviera 
$150 


other Br. Grabows to $19, 


CDrrasears ot quatity 


For informative booklet write: 
Grabow Pipe Co., Greensboro, N.C 


Or. 


WANT HIGH PAY 
and STEADY WORK ? 


Get into 


DIESEL 


AND HEAVY 
EQUIPMENT 


Men are now being selected to train for the 
Diesel and Heavy Equipment industry. High pay | 
and future security are the benefits of a trained 
and qualified Diesel man. If you are mechanical 
minded, write to us for free information without 
obligation as to how you may become a part of 
this rapidly expanding industry in . 
© DIESEL MECHANICS ® DIESEL PARTS 
© DIESEL SALES 


ante. 
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ye RURACLE 


Startling NEW 
alee” spray dasovry! 
Anstanay, you ean spray ordinary 


un 
‘Up To we 
“15 per “4 
in your OWN 


‘YOUR NAME & ADDRESS TODAY supply limited! 
\ coest ndestit, Dept, Uae Angele 6, Callen 


GEARS 


comantt Stock —Immediate Delivery 
nosed, gedwocts, aprocisin, thrast 
‘Scares, Bensble couplings, pulleys, eto. A 
Somplete Hing is ‘carried in guy” Chicane 
‘Can, also quote on special geare of 

und. "séod’ ut Your biueprinta ‘end = 


‘tulrtes, 
Send for Complete Catalog No. 220 


GET LOADS OF MAIL! 
Get Offers, Catalogs, magazines, folders Galore! 


= Want your mail box stuffed with interesting, 
: attractive offers, catalogs, samples, magazines, 
ct FOR YOU TO BUY 
ANYTHING! W. your name and address 
with 1000 firms for mail for just $1.00. Rush 
$1.00 & name and address TODAY! 


Tower Press, Inc. P.O. Box 591 __Lynn 240, Mass. 


TERMITES 


IN YOUR HOUSE? 


GET RID OF 
THEM YOURSELE/ 


eR A neate 


Nights or Bed Wetting. too frequent, burning or itch- 
ing urination) or Strong Smelling, Cloudy Urine 


COMPASS RESEARCH — 


4700-8 CLAIRTON BLVD., PITTSBURGH 


due 


to.common Kidney and Bladder Irritations,” try. 
CYSTEX for quick help, 30 years use prove safety for 
young and old. ‘arugkist. for, CYSTEX. und 
money-back guarantee, See how fast you improve, 


LEARN MEAT CUTTIN 


AT NATIONAL 


Pay After Graduation 


The steady dependable trade of Meat Cutting taught 

easily in 8 short weeks, YOU LEARN BY DOING 

under actual meat market conditions in big modern 

schoo! at Toledo. 

For beginners or men with experience. Get a profit- 

¢ of your own. Remember, PEOPLE MUST 

ray jobs. Free employment help. Thousands 
i graduates. 

cutting, percentage, pi 

=. A complete retail’ mea 

established 35 years. Get National training 

NOW. Pay your cuition in easy weekly payments 


“FIRE UP 


YOUR ENGINE AT ALL SPEEDS WITH 


POWER TIP = 


LOOK FOR THE PROTRUDING TIP! 


WHY vYou NEED 
AUTO =z TIMER...} 
ADJUSTS » 


‘SPARK 
PERFECTLY_g 


|traceaw 


ell ‘SPARK—RIGHT NOW 


let so-called “aut spark 
ruin your mileage economy. The 
AUTO-TIMER lets you adjust your 
‘spark Instantly to compensate for beat, 

tude, xpeed, load, 
u advance oF retard 


fean't et out of adjustment. AUTO: 


‘AUTO-UITE RESISTOR SPARK PLUGS WITH | 
TK 


after you graduate. Send coupon for FREE 52 page 
school catalog — TODAY. G.t. approved. 


FREE BOOK [ta 
rm 


E copy of illustrated law book, "THE LAW: 


‘manthiy terme. Write for PREE law training book toda 


Blackstone School of Law, 225 N. Michigan Ave, 
Dept. 123 Chicago 1, III. 


Founded 1890 


not everyone docs as well, but E. 0. Lockin, who 
‘started a business of his own, reports... 


for 12 months I’ve averaged 


s$0 PER MONTH 


INCOME - 


most of it clear profit for me! 


‘@ Many men have discovered how to be inde- 
neh ferrite § 
ape ty ae 
Soc 


much you make depends largely on you. You 
need no special skill, no large investment. 


p ne 
‘wasiten cleans rugs, carpets right on floor . . . 
Belps to show their natural color, beauty. So 
‘safe, used by larg- 

‘ext hotels and railroads. 


fully guaranteed. Write for 

foll information including 

how to make big profits in 
buriness. 


ON TODAY Fi 


€0.,311 
on, send your FREE booklet contain- 


Without oblig: 
ing information about your ELECTaIC RUG WASHER and 
how Lean start my own permanent, profitable business. 


Niet lS 


READY CUT HOMES pO0- 1 


TL SAVE! $ $H 


BUY DIRECT FROM MILL & SAVE ON LABOR COSTS 


PRICED FROM 
$2150.00 AND UP 


Send 25¢ 


INTERNATIONAL MILL & TIMBER CO 


at Gur Ls DEPT. PS 37 


IMPROVED 


MODERN MFG. CO., 


LAWN MOWER SHARPENER 
AND BED KNIFE GRINDER 


The Modern Lapping Machine 

is designed to fit the needs of any 

large user of 
were and tl 

lawn mower 


160 N. FAIR OAKS, PASADENA, CALIFORNIA 


‘ANEW HOME INDUSTRY 


@7 Veoh it 


7 
eas WURES GEMS) KWIVES - DIALS FIGURINES. 


Let_us show you how extremely easy and 
PROFITABLE it is to make beautiful and 
useful things out of LIQUI 
LIQUID MARBLE, LIQUID IVORY, LI 
UID GLASS, CERAMICS, ETC. 
as pouring water out of a glass! Make novel- 
ties, jewelry, gifts, artware, toys, tools, dies, 
gadgets, ceramics . 
We supply everything- 
INSTRUCTIONS!—Send only 25¢ for big 64 
page catalog of casting materials, molds and 
accessories and we will include free of extra 
“THE WONDERS 
. that will open 


cost a remarkable book, 
OF LIQUID PLASTIC! 
your eyes to wonders you never dreamed of! 


Send 25c today—this may be the lucky coin 
that will start the most fascinating and 
profitable phase of your life! 

PLASTICAST COMPANY 
6612 N. Clark St., Dept. PC-1007, Chicago 26, 


FIX OUTBOARD MOTORS 


OWERMOWERS, AND ALL SMALL 
2 & 4-CYCLE GASOLINE ENGINES 
Repair your own eauipment or MAK 


owing field. Fully astra maton 
Hand. Wome Sth fe. Write for FREE information, 


LINCOLN TECHNICAL INSTITUTE 
SUITE 3-G, 472 MARKET WARK 5, N. J. 


. Machinists—Toolmokers—Too! Engineers— 
AF tee Wertstog Hetty ProdetionThopmen 


RADIUS TURNING ON A MILLING MACHINE 
EADIUS TURNING” P.O, fox B¥8—-LOS ALAMOS, NEW MEXICO 


AMAZING eensona POCKET RADIO 


~-USTEN IN PRIVATE WHILE YOU WALK! 


—— ad 


“nie 
steny ease aS SOE 


sar ou ce 
et rt 


mawoss re 
eos 
adbet Sustiient 


Lo Filter bator ete Bis 
cay i 
iveretis $l «te 


WAMO MFG CO., Box 93 A, Son Gob 


Guaranteed original equipment 
Replacement Auto Parts... at 


Western Auto 


18 POWER TELESCOPE 
ei 


ce Dept. PSB 4S 


You can make money tn 


ag WATCH} 
REPAIR 


Learn at home the low cost Sweazey Way 


CHICAGO, SCHOOL OF WATCHMAKING 
2530 N. Milwaukee Ave, ‘Chieage 47, tHinois 


FREE BOOK and SAMPLE LESSON 
SHHEAGo SCHOOL, OF WATCHMAK 


Profitable 
reading for 
ambitious 
engineers! 


Honeywell Aero's free booklet, "Curve 
of Opportunity”, gives you a quick run- 
down of the outstanding career oppor- 
tunities and some of the exciting aero- 
nautical projects now in progress in this 
expanding Honeywell Division, 


To get it, write: 

Bruce D. Wood, Tech. 
Director, Dept. TA26A, 
Minneopolis-Honeywell, 
1433 Stinson Blvd. N.E., 
Minneapolis 13, Minn, 


ywell 


Fcc Division 


Munn LOOKING FOR x 


SECURE 


Command Bent fobs a highest 
RS: fe en) 


RESIDENT SCHOOL — APPROVED FOR VETERANS 
E NOW FOR FREE SAMPLE LESSON AND Bt 


ZONE. 


STATE 
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Get into... 


PLASTIC LAMINATING, 
AT HOME! 


Make °20 to $30 a day by our 
MAGIC MAIL PLAN... get 
orders and cash from your mailman! 


the newest and most fascl- operated in a corner of the kitche 
f all home-operated busi- basement, of #3 

nesses. For the first time, @ 

simplified machine brings the fab- 
ulous profits of Plastic Sealing and 
Plastic Laminating within. the —can turn Out pr 

Feach of the small operator. Can be jobs ‘one hour's practice. 


TWO EXCITING FIELDS FOR BIG PROFITS! 


No house-to-house canvassing. No face- ‘The oj 
tostice sel 


Sensational New 


A FORTUNE IN PLASTIC SEALING F REE ried one perme 


Fead the details 
self how eary itis to do the work— how 


Millions of people want to protect valuable 
‘cards, photograph pentaand papers machine and take out a. fortun 
Sgainat wonr, sol By our to you in the 
MAGIC MAIL Plan you got this busines tbee 
through the mails, "Open envelopes. and 

take out money anil oriers Details of this 
‘plan will amaze you. Te will be sent fre. 
Just: mail coupon. how you can get money and business from 


ENORMOUS PROFITS IN LAMINATING $012, S'0'si0 {00 Umoe— how 


A creative, artatic business, Gitt shops ence without stay 
seityour entire output. dusts font thoge oF eober 

fande of pftwracen Migrated on th pages 

naleatdesigm Facials 

‘prea! brine len at ton 

to twenty times the cout of materiale: SP 

Honutiuliuntratio 


tions for making these f * 


$5-§10-and $20 BILLS 
COMETO YOUIN THE MAIL 


By our MA‘ Plan you sit at 
heme, send ogt mail and yet back 
money ‘nd ordern, "Additions! profits 
inmupolying lifetime protection for 
SNAPSMOTS—IDENTIFICATION 
CARDS—OISCHARGE PAPERS— 
DRIVERS" LICENSES—SOCIAL 
SECURITY CAROS—VOTERS REG. 
CARDS-MENUS—BIRTH CERTIF- 
IcaTes—cReDiT CAROS— BIRTH 


o = Ss 
srlatic noveltiog ~ 
te —— a Xx > nusa couron 


NO MONEY— ni einai Rame-opernte a coporniy teesla 


gemblte’peroal infpemdense n,m bk money 
Just Send Name! 


Bostness of your een: Don't lace 
facts at once Ail informs 
WARNER ELECTRIC Co. 
1512 Jarvis, Dept L-9-C, Chicago 26, illinois 


Lifetime pr 
tection, Seehow 


fore “dame 
with flexible, 
Blastie covers! 


WARNER ELECTRIC CO., _D. 
1512 Jarvis Avenue, Chicoge 26, 


ya $$$$_ 
A 8 
Jor ZONE stare 


pm — 
WORLD'S GREATEST 


CLASSIFIED 


oa 


OPPORTUNITIES 


Here are hundreds of opportunities offered especially 
to the readers of Popular Science Monthly. 
Read them. Answer them! You can make 


‘and save money. 


O 
z 


\% 


%, 


POPULAR SCIENCE MONTHLY—353 FOURTH AVE.—NEW YORK CITY 10 


Classified Ads only 


le in advance, Minimum od 10 words. 


should be in our office by March 25. Ne concella- 


sss orders to 0. K. Kelly, Classified Adv. Mgr. 


i AUTOMOBILES © 
MIDGET CARS’ 


NEW 1957 Automobiles 
ilalpries, Seder, 800-PS 
fork 


to 357 oft 
uth Avenue, 


CROSLEY Paris and Accessories. es 


SS OR. Preat ergs oes ee 
ule erature ald. moder snd, Tore: 
ks. service Manuals. glossy 

fourapns® tree’ toter marszinest Write for 
ffse information. "Auto Maniacs. 

Biookbridse. Mic 
GADD. #5 miles per tank of 
0 per month, as not 
Hite serey 


jure. Box 83 
pew 195], Automobiles —Faciary 
wholevale Brleer=Gate $1000) Sem 301 
Herihenat lth Street, Pore Lauderdale 2, 


VOLKSWAGEN Owner's Handbook, 144 

aes. 180, pootos. charts, druveings. "Pull 
fetus repairing. maintenance. Bvery own 
eds this fabulous au 


haat 


2 AUTO SUPPLIES © 
EQUIPMENT 


Save sun tg 

Iudinig Houywood 

speed. equipment. rebuilt 
id “accessories for all 
genet bara! Seng 
Whitney, 1918 PS 

‘Arener Chlengo 10, iin 

| REMOVE carbon from inside 


ne for 
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“ QUICKSIL VER, Sterling, Buiver Solders, 
precios. metals. ‘Mercury’ Terminal, Nor: 
Rood, ‘Massechusetts 


JAPAN. Switzerland. German wholesale 
ditres liste 91°00. Win Ekman, ‘Asim 
forway. 


WEARING APPAREL 
soe: Mears, suits 


¥9) 
with Goldak’s sensational 3's Ib "Fine 
TU hoeator, omit $49.80, Write 10F free lit= 
‘ratute on ‘combi. als etal 
locators’ Geiger ana 
Gotdak, 1940 W, Glen 


offers "complete 


fer “Coutwer [st 


sw amay and ‘Test 
Mevat" Detectors ete. Instruments traded 
aid Fepaireg "Wit Yor ines teeratare of 


pie “Prowecting 
‘tay Pirin Ave.» 
ew York 


Fadi 
cae Beot Bod. New York 


““PIND Jost oF hidden treagure with new, 
‘Works: ped ie 


amptoved suet detector. 
snit wtee: 

ture. Gari 

Be Thatan 


“FOR Treasure Lepaiors, Gein, Sein 
ion Counters, Sfineralights. M-Seove, 
er Regearch Laboratory. See Adver- 

jement. Page 166. 

“GOLD, sliver, ictal dotect 

counter (or Uruilum, Viola: Renantioral 

Sey"lly wunranteed modes: Nowe Ret, 

Minitad Ave. North tet od“calt 


Di leations. Sats 
Box’ “Arlington 10. Virginia 
WATCH KEPAN 
‘WATCH and clock repairin, Eee 
gatalog North © Ai pei 


Saukee. Chicago 47. us 


ee | punites. Year. 


‘CESSPOOIS, 
Pumping or norine ce details chemieti 
Sersboct ‘Canine’ Company. ‘Hoxton 34 
SOLAR Eneipel Perpetual dre 6 
tight, heat, Peek ato te future ‘Aessures 


333'§2.00, Postpaid Guaranteed, ‘Maiiaway 
Box 7a. Bethoase. Lone Taland, 


PSORIASIS Sufferers: | Discouraged? 
White dor Free important isa a 
(oaay! ‘Box 3583-8P, ‘Cleve 
Sia tar Ohio. 

POET Wishes Comment Mall seif-ade 
gyesied staned eseiope foe's “Gold Poem 
Sésnuserints, Los’ Angele 

(HOLLYWOOD, Mam "Rens Hous: 

sTRemuiled teens: 


Stivine Forwarding $9. mantbe-classih 
Si Sige! Cotiran, $a12°88 beavita Pase 
ee hee 
SIREMAILING, aie, Reminders Ja dxias 
sil00. ‘Send address, ‘daten Gladys, De 
fan, 2501 Patrview “North, Seattle 3, 
Washington. 
EMAILS 20s. Literaiure Free, Peal 
ge New Work Avenue. Broonisn 22, New 


| | PAENC Beach Remails 25¢. Prompt, Con- 
| adentiat, "3153 “Ne. Dixie, "West Palm 
‘Beach. Florida. 


TDEA Man? Cash in! 


feat forms to px a 
Aa Bervice, 88, "Go0 West Yan" sieet, New 


SIG Maoey fauing tabaarme vad A 
Gee tniereatlon Carter Fame i, 


RECEIVE—Magatine Samples. Mails, 
Catsiogues, OWlers From Everyehere Get 
fi ‘Gincinnall 38, Obio. 


ited 25e" Rorick’s. 


| 
| ie ree fers, ox Waid. 


ramet 21188, Detroit 31 


‘SAMPLES. magarines. catalogs, oppor: 
Be Siar Mailers. Leming 


Texas 


| Boranted articles, Pree Circular. Warman 


ant 
| 
Beale tee 
iad, fret 
Se a a 
en San Garvin, Pas: Covins. 


ina ise 
pata 


HOOKS on antiques ‘and their prices 
| eree ctreuar: Warman Publishers, Bnlon= 
‘Order, Reaton= 


(own, Penna. 
Yarende Signs. 17% 38th, Chicas 


‘tachment Barba, Sei 
ind ook Like a 


Foiks now using Vitaming 
our Tormula (abel. carton. We 
send You Pree Sarabies and Cation 

‘Specialties, 


| 80 PERSONAL 


A NATOIIARERS, 


MISCELLANEOUS 


ce TALISMAN $9.00, Brin 


‘Wankar, She ead 


FREE Whioigale Catal 
Bienes. “sen 
New Jersey, 


SURPLUS — Badges — 

sherifl, ete. 32,73 each, 

[istinted caetlonne: Fords, 
. Cooper Station, New York 3. 


ivate detective. 
id for ree ie 
‘Dept, PS6, Box 


18 Porutar SCIENCE 


“HOW Cus 1 Find Out? You Can! Tn 
formation ‘consdentilly develoned, 

ea Wongeige, Sr 
Setaty’ ord. Bras ped ga, Wits 
Herman. 110 Bs 


PHOENIX, Arisgna—Clasaiieds Mi 
$200 Brows, REPAY Box’ a3, Bent 
| SASKATCHEWAN te ail Province Re 

fia newspape.” classifieds alrmailed | $1 
SictegthBow'ini Heeina, saskatchewan, 


SSnOLe lean waa, Thoue’” & 
ates Seta ena 
poco gaa 
Estat ite a 
atecrts eecbag 
‘Bambrn 94. Cuitforn Z 
BEEnehe tee oe 

He Natta 
TRY Astreila’s Analysis, Individu 
eotikn Rt Bad nS 
eatin antes aries 


iornta 


al Praction Tie. 
‘@: Juates. Chih, 


sei MPRESS soar ewvethoart, Wri youp. 
gel love, nove. ‘We. type translation’ 
i nd. Al 


Overseas Transcribing Ce 
Bench. Caltfornin 


plete Instructions. It Not Bat~ 
Po Refunded. Forest Woptit, 


~aeas aa 


nee aoe é YO pe 
‘gach. Jensen, i2erias i Conduit Ave, 
Siete Fark in few York. 


ETTERS 
sudo, Permanent Aaling nagren 9. Love, 
io’ gard, Los Angeles 1, California. 


MAE eee g MN A 
soma bak 


TEANSH age Jpeg, SUE ery Mystic secrets keen 
sate, zouthial #2 Sign Women, ‘kinelga 
Garainer, 90 East 251 Street, Euclid 32, 
Ohio 


Bow TTS, Helles 


DRUG Sundries =, isa Yen, Wom. 
en, agntrated, ‘coum. BB. Ally, 
fis Biot pumiua 8, Rew Pork’ 


WARE Up rout mind! Be what you de- 


MIESICAN eee Mater A Bowe. | aur ease, 
Bex Ht Runa Mexin,—_—fnierionigcepeing ecco 

in Sta Pie cat ie | ing iste write ‘Applied Christian Pay 
Sek ScGlouy Gli ana Mongish, Bist | cmiogy” me. bot taste, Lautrie 
| Elms iva. vccislor Surines, Mo. | Rentacky. 

FAY Your" ils Nor” Borrow ti6) fo | HERD Dacar Boot 


Particulars tree. 
Herbal Products, Quicksburg 8, Vireinia, 


LETTERS remailed 25¢ each, Northern 
‘Wisconsin's Vacationtand, Box 913, Cran 
Son, Wisconsin: 


HEAR THE DIFFERENCE! 
FEEL THE DIFFERENCE! 


Dynatone mufiler. The fi e : Install a 
over, if 
deep, mellow tone that means new power under 


4 \ » ; 
the hood. t) \ vi 0 iv 
You'll feel the difference—more power, be 3 ee i sy 


ynatoues are not “packed, 


designed to cut power-stealing back pressure way MUFFLER 


down, deliver more performance and better gas 


leage. Special inner construction lets through - 
only the deep power tones. And they last thou- a ” 
sands of miles longer because of their heavy - 


double shell and heavier heads. And yet Dyna- 
tones are selling at a popular low pric 


Dynatone duals and headers will gi 
increased power and performance. ‘They are de- 


signed to fit the car you drive, and are easily 
stalled, Ask to see duals, DYNATONE 


at your favorite dealer or automotive cha . Dept. 4C, Toledo 1, Ohio 


I'll Send You This Famous MANUFACTURE THIS BEAUTIFUL 
TRAVIS BIKE MOTOR CONCRETE OUTDOOR FIREPLACE 


Right In Y 
AT TREMENDOUS 30% saVING ~, Own Backyard 


$4.00 Worth of 
Sand & Cement 
produces this 
Attractive 
Fireplace. 

Sells on Sight 


from $60. to $80. 
Easy to start your 


IF YOU'LL AGREE 
TO DEMONSTRATE 


ented. 
ron ea produce ive fireplaces ® say. 


BIG DEMAND! 


Sell att you produce 
Rursertes ‘ana Bente 


Besite al 


planet 


fooled ig nsttuctlon, direct drive 
tae wah, GT WEIGHT 
perteetly 


Anybody. 
‘serve your teritery.” Molds sold only on exclusive franchise, 
GENERAL ENGINES CO.., Inc., Dept. SF-37 

ROUTE 130, THOROFARE, NEW JERSEY 
‘oustrator Plan that saves. you ste yo ZT | Me, Tor of Philadelphia writes: 1 Nome 


Wow ‘Travia pays for Hse i 
for you Avery Address 
I city 
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66,000 CANDLEPOWER 


TX i Works, mov smug Seek rae 


Why fight traffic 


Serer edie eit Ge 
or bus crowds? 
~ 2a 


"30, 105 and 310 POWER 
REFLECTING TELESCOPE 


= 
pK, 


pvneMenpous Profits 


it's fun to whisk to werk on with ee 1S Exclusive 


@ Harley-Davidson 


HUMMER 


++. and it costs only pennies a week! 


It's healthy, invigorating and practical, too, 
to ride a Hummer to work. You wheel down 
narrow lanes, pass up traffic snarls, never 
have to worry about parking. And a Hum- 
mer gets up to 100 miles per gallon... costs 
only a fraction of owning and operating an 
auto. Pay as little as $17.00 per month after You, need only ope 
minimum down payment. And that includes Send 15e for new catalog. fu aaa 


fire, theft and collision insurance; local taxes; 
freight and onreying charges: Gea your deal: O'BRIEN GUNCRAFT P.O. Box 657 MADISON, WIS. 
2 WAY PORTABLE RADIO SET! 


er or write for details, 
‘0 10 MILES AS SHOWN 


Test Ride ee 


é Your deoler wil be honey to eronge e trol ride, show 

Heit 
tes the wide chsice of etter 
mn models 


Soe eh Lae 


HARLEY-DAVIDSON MOTOR CO. 


DEPT, PS, MILWAUKEE 1, WISCONSIN 
0 Porutar science 


WESTERN RADIO, Dept. 'BNS-3, KEARNEY, NEBR. 


STOP SAGGING REARS! 


NEW mossberg 22 cal 


“Look Bub- anew 
Mossberg SPORTER™ 


with 
Low-cost 


AIR Li PNEUMATIC SPRING 
BOOSTERS 


Car got that “middle age 
spread” look? ‘Even new 
cars need help for ove 
loads of luggage, equi 
ment or extra passenge! 
AIR LIFTS fit between 
leaf springs and frame — a 
inflate with air. to support 
‘overloads up to 1000 Ibs! 
Perfect for vacation trips, 
and so easy to instal. . 
our dealer or write for 
is name. 


“Ohyeah? Well | say 
its a Target Rifle” 


Sing twors. Write Deot. 1 


AIR LIFT COMPANY, 
LANSING, MICHIGAN 


Double pur- 
pose — that's 
the new 140B, 
A light weight, 


$1.00 more 


Rosen easy handling, 
shot bolt ac- quick sighting 


Sporter. Plus these 
Target features— 
cheek piece, adjust- 
able trigger pull, 
grooved trigger, eight 
sighting combinations 
—and you just can't 
beat Mossberg barrels for 
accuracy. 

Better look this one over at 
your Mossberg dealer's 
really a beauty! Quality 
guaranteed, 


tion clip re- 
peater with 
doth open and 
peep sights. 


PRICE $6.95 
Deliv You 


FREE Sic, | 


eee irae 


SAVE GAS, GEARS, 
TIRES ON YOUR 
4-WHEEL DRIVE! 


‘front end 


Catalog showing all Mossberg 
: rifles, “shotguns, scopes and ff 
Coney hand’ trap. Send today. 


©. F. MOSSBERG & SONS, INC. 
H 16803 St. John St, New Haven 5, Conn. 
|W cetease write your name and address in margin of page.) W 
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WARN MEG, C0., Riverton Box 6064-83, Secttle 83, 


Chktds+ Craft 


‘The handiest electric lan- 
UP s tern yet. You'll really go for 
its size, design and features! 
BOAT KITS FOR 57 
. a: Ligne ona styling _* 16 models, 8” thru 22° 
areas" | AHEAD 


4 brillant 800-foot beam. 
‘ours, less 6-volt 

battery for only. 94619 
Sealed Beam Model. . $5.50 
Daite Electric Co., Merion, Ind. 


12’ Meteor. Kit $224 14° Comet. Kit $288 


1957. PERKO NO.156 
SMALL BOAT 
EQUIPMENT CATALOG 

hock ful of MEW 
19° Express, H&C Kit $1062 


mance features: 
nes, tail fins, self- 


abouts, cruisers, ‘outboards, Inboards — from $01 a 
Kasy-o-asscinble kits, Save’ or more} Seo your 
dealer or send for full color catalog. Distributors, 
dealera—valuable franchises available, write for PERKINS MARINE 
data, ries chloe shane. Laut & MAROWARE COMP, 


Divi Craft Corporation, Algonac, Michigan 


SAVE $ ON U$ GOV'T SURPLUS 


Our publication " lists hundreds of Items for sole by the U. $, Government 


These are samples of the savings that are being made: 

LIFE BOAT ......$12.00 GRINDER $4.69 SHAPER $15.00 DUMP TRUCK $76.77 

TRACTOR . $75.00 TYPEWRITER ......$7.51 FREEZER $50.00 SPRAY PAINTER $15.25 
‘motor $4.00 


Hundreds others listed in our bulletin “Government Surplus Sales" and may be purchased direct from 

U_S Government, Hunting, Fishing. Camping. Sporting Equipment, Photographie Equipment and Sup- 
lies, Radio and Electronic Equipment, Amphibious Trucks, Jeeps, Boats, Motors, Binoculars, Plumbing, 
trical Eauip., Cars, Power Tools, Machinery, Chemicals, Furniture, Office Equipment, Supplies, 

Scrap, Ete. 

How may you receive our bulletin “Government Surplus Sales?” By sending $1.00 to 


GOVERNMENT SURPLUS SALES, P.O. Box 169, Department 4-3, East Hartford 8, Conn. 


afloat... says 


Feather Craft oluminum beats oi 
tailored for sporting and fishing 
needs; well balanced, easy to 
handle, no upkeep. Anodized Color, 
smart for family boating, stout for 
rugged outdoor duty. 10 year 
‘gvorantee. Write for catalog. 


Feather Craft, Inc. | 49 ssh» s. NM Allan 13, Ga, 
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AUTHENTIC 
REPLICAS 


Special 2 tor $5.00 ppd! 


LYTLE NovELTY co. 
2656-59 feahlen Avenve 


Long Beoch 10, Califernio COS ho Canaca Ocers 


GO Unerringly WITH HULL AUTO Go 
Se @ Hull Auto Compass can give gy" 
you, behind the whoel, the unerring sense 


EF direction ofa homing pigeon. Know the 
right way at, every turn, -anywher 
more guesswork, mistakes! 


P.0. Box 246-€3, Warren, Ohio 


HULL MFG. CO. 


AMAZING NEW BUTANE LIGHTER 
AT LESS THAN 1/3 USUAL PRICE 


Gorton W. Morton Co. P. 0. Box 5144 Greensboro, N.C. 


BIGGER! BETTER! FINER! FASTER! 


this year’s line of leaders 
includes luxury outboard run- 
boats, Cartons 


constructions, new treatment 
with germicide under pressure 
thar proof-tests, adds years to 

‘Boat life, 


CATALOG: 
ims 
Write Today! 


PENN YAN BOATS, Inc. 
3th St, Pean Yan, HY. 


Bee BOAT KITS 


SAVE '/. THE COST 


Now added to 

the famous 

# U-Mak-It Boat 
Kit line—Easy 
to assemble 

LAPSTRAKE SKIFF KITS 


boat ki ieering. 
|30 models — prams, row- 
|boats, runabouts, cabin er 
Jers and the new lapstrak 


|SEND FOR ILLUST. CATALOG 


showing oll models 8° to 23', prices, con: “al 
|strvc. details, access,, hardware, trailers, 
‘motors, al you need to build your own! 
Send 35¢ (coin) for postoge & handling 


[UMAKAIT products. 108 mines 


HULA POPPERS 


| BORROWED BAIT MAKES NEW FAN 


“I wanted to fish, but dida't 
have a casting b: 


ronx $9, NY. 


Hula Popper obeys your al 
fost wrist command. You 

ie, twitch or jerk at 
perfect control. 


NEW REFLECTOR FINISHES 


=now available on both Spin: 
ning (1/4 oz.) and Casting 
(8/8 oz.) sizes. Sparkling non- 
gold and silver ini 


5. 
Fly-rod (1/16 02.) § colors, 75¢ 

—weedless, 85c ea. Midget 
(1/32 02.) 6 colors, 50c each. 


RED-HOT 
SURFACE POPPER ~ 


| FRED ARBOGAST co. ise. 
| 2353 W.Nonh st, Abron Ohi 
my FREE 


iat STM OAT 


Built for SPEED... 


Deluxe and Lightweight 
Runabout for Big Motors 


Can't beat it for speed and water skiing. No 
bottom seams. Larger motor well gives room for 
Bas cans, etc. New split center deck gives greater 
convenience, Two mahogany seats. Extra storage 
room inside center deck. Striking color design. 

‘not to Teak. Varnished oak gun- 
weight, aluminum construction. 


write FoR FREE 1957 catatoo 
Full Details on the Ski 


Champ and 21 Other New 
Starcraft Models, 


SIMCHA Fee 


ea” Bese 
Catalog 


Just Of the 


Fully illustrated 
108 pages, shows 
three hundred and 


men and women: 
special fishing 


trim - tough- 
TERRIFIC! 


Cidllac 


ae 


Light, all-aluminum Cadillacs are care-free, 
give You extra hours on the water, extra 
speed per h.p, Extremely strong, they handle 
ilke silk, won't skid or trip on’ turn, can't 
sink. Buy Cadillac— you'll get more boat 
for your money! Write for free catalog — 
aluminum and molded plywood models for 
every sport. 

CADILLAC MARINE & BOAT CO. 
378 Seventh Avenue # Codillac, Michigan 


A BETTER DOCK 


without wor 


with, 


PERMA-DOCK 
METAL 
Eeuels 


| Hees 0 


te for circular on ail “Perma-Dock"* Marine Specialties 


CENTRAL MACHINE WORKS CO. {73 


FREE AERO-CRAFT BOAT CATALOG 


Don't buy any outboard boat in 1037 
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ARKANSAS TRAVELER PRESENTS 
THE NEW 


Forward Sweep 


DESIGN 


An entirely new concept in boat design! No 
jow the water line.* New strength, 
beauty, performance. Exciting colors. Fif- 


TRAVELER 


Send for free 
folder. 
In 15 [t, models only. 


BUILD A BOAT AT '/3 THE COST! 


\ wiih CLEVELAND'S full 


ww a8 1 BIG NEW 
CLEVELAND BOAT BLUE! 
Bex 165) 


“GUARANTEED SOLD AT LESS 
THAN WHOLESALE PRICES 


Owens Corning fibergas and duraluminem. Made in off 
H sesson to give work Yo. decoy plant 


‘outside the year 


lly guaranteed. 


(x 


ra \ 
SET (YOUR\SIGHTS 
HE SAVAGE 


340 


It’s always “open season” with the S 
340... chambered for 2 great varn 
cartridges and America’s most popular 
deer caliber. Stock has mediu 

comb and trim lines for steady 
handling, fine balance and streamlined 
appearance. 

This rugged bolt action rep 
rifle has a ramp front sight an 
sight with elevation adjustment . 
drilled and tapped for popular 
receiver sights and ‘scope mounts. 
Available in 3 great calibers 

222 Remington 50 grain bull 
The advanced design of the 3340 
rings out the ballistic potential of 
this high velocity, flat-shooting 
cartridge. 

22 Hornet 45 grain bullet 
An economical cartridge that 
delivers peak accuracy in the 
Savage 340. 

)-30, 150 and 170 grain bullets 
For more than 30 years it 
has proved its effectiveness on 
deer and medium-sized game. 
1 340's exelusive head 
control and specialize 
nufacturing methods 
treme accuracy at a 
jow you can buy the 


$572 


pa 
Savage 


give you 


might expect to 
the rifle alone. See it at 


guns and rifles for every 
outer and every kind of 
shooting. Write for free rifle or 
shotgun catalog. Savage Arms 
Corp., Chicopee Falls 20, Mass. 
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MARINE SPEEDOMETERS 
and COMPASSES 


- for here are more of your dreams come true, 

ihe added thrills of knowing how fast you're go- 

ing and where you're headed —and at prices you 

can’t resist. Whatever your boat ther 
precision built Ai 
speedometer or compass 
to suit your needs. 


See the dazzling 
New DOLPHIN 


No, 707 = 45 MPH 
DECK-MOUNTED. 


SPEEDOMETER 
Muminoted 
streamlined, it adds dash and sparkle to an 
craft, I site snugly on deck near the steering unit where 
als can be easily watched. At night translucent 


wures Airguide’s 
for the finest readings 


Heavily chrome plated case, 434" long, 4° high. Fits 
deck up t0 1° thick. $15.00. (Pick-up Un 

Other smart models for every type o 
ranges of 15 MPH (For sailboats), 30 MPH, 43 MPH and 
75 MPH. $8.95 and $10.95 
(Heads only). Choice of five Pick- $15 
up units sold separately, $5.00 
to $9.00. 


A lot for a little— 
MARINE COMPASS 


Whether your boat is large or 
l_you will find this an ideal 

compass. It performs wi 

euracy of compasses cos 

great deal 

magnets fo 


powerful Alnico V 
‘aircraft type com= 

to instal, eas 
“ailboats as "U 
type bracket permits mounting either athwariship or in 
line with keel. Compass may be free swinging or locked 
with bracket in any desired position. Case black erackle 
finish. Height 495". Only $15. Other popular Airguide 
modeis designed especially for small boats. 


SEE THEM AT YOUR LOCAL MARINE DEALER... 
inhejlt?, Mtpuide’s smart line of marine 


INSTRUMENT COMPANY 


CHICAGO 47. ILLINOIS 


86 rorutar science 


FIRST IN THE FLEET 


Ww ideas in design... comfort .. . styling, Seats 
Arranged for extra conifort & convenience. Chole 
of Boat-A-Ramie color combinations. Many mod: 
fa In molded plywood and aluminum, 

Free literature 


WAGEMAKER COMPANY 
Michigan 


MICHIGAN: WHEEL COMPANY 
Grand Rapids 3 


THE ORIGINAL 


PACKAGED 
BOAT KITS 


BOAT PLANS fi 
& PATTERNS fi 


UW? TO RIDE... 


W7t WITH PRID 


‘ ‘The basic outstanding feature of every Aluma Craft is 3 
! the excellent performance of each model. Each is fun to i 

ride. Each is a beautiful and sound Swenson design. Made j 

for pleasure, safety and speed. Aluma Craft owners are 

| Proud of their boats. They appreciate the clean lines, the q 
lightness, and the rugged strength . . . the ease of handlit 

| and freedom from upkeep. Choose 

| now. It’s yours... truly for fun. 


ALUMA CRAFT BOAT CO. i 


2627 27th AVENUE SOUTH * MINNEAPOLIS 6, MINNESOTA. 


your Aluma Craft 


Your Boat...UP FOR REPAIRS... 
or OUT ON THE WATER? 


for FAMILY FUN rereeel Usenet eo octet 
year round! = 3 


one for 
2, 25 


8 brilliant models. 
every purpose! 3. 


GALE PRODUCTS 4 
Dept. 237, Galesburg, III. 


division OUTBOARD. 
12H. DELUXE MARINE CORPORATION 


(Co 


How Good Is 
Fuel Injection? 


By Harry Walton 


NCE you drive a fuel-injection car, 
others feel sluggish. That alone 
is enough to enter it in Detroit's 

horsepower sweepstakes. But fuel injec- 
tion has other important advantages for 
the car owner. 

@ It can deliver better gas mileage 
than a carburetor. 

@ It can give good performance on 
low-octane fuel, 


Gasoline situation got you 
worried? Then also read two 
articles following this: 


“How I Taught My Wife 
To Save Gas”. ....Page 94 


“Ave We Running Out 
of Oil?”... 
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© It eliminates almost all backfiring, 
icing and vapor lock. 

© It makes cold engines start faster 
and warm up sooner. 

Its drawb: Most of them are 
either licked, or can be. The toughest is 
cost. Fuel injection is still expensive. 

You can get it right now as an option 
on a Rambler Rebel or a Chevrolet V-8. 
You may see Pontiacs with fuel injection 
on the road; a limited number are being 
supplied as dealer cars. Meanwhile, 
makers of FI systems are plugging them 
hard in Detroit, and most car manufac- 
turers are researching their own. 

Historically, fuel injection isn’t new. 
The great grand-daddy of your lawn- 
mower engine, built by C. N. Teetor in 
1896, had a squirt system. Rudolph 
Diesel found it the ticket for his com- 
pression-ignition engine before the turn 
of the century. Diesel engines have used 
it ever since. 

Gas engines are different. A diesel 
throttle controls fuel only; cylinders gulp 
all the air they want, at any speed. 


, 


With gasoline, you have to 
meter air to fuel in a 15:1 
proportion (by weight) or 
you get poor combustion. 

Metering injected fuel is 
a job that makes a hypo- 
dermic needle look coarse; 
in a car engine you may 
have to dole out 
a drop at a time for smooth idl 
injection system must also provide quick 
starting whether the engine is stone cold, 
just warm or hot. It must squirt extra 
gas for a getaway or flashy pass. 

But carburetors do all this. Why 
change? Because, a Chevrolet engineer 
told me, we've just about reached the 
peak of carburetor performance in the 
multibarrel jobs. Said another engineer, 
at the Eclipse Machine Division of Ben- 
dix (which makes carburetors as well as 
an electronic fuel-injection system 
“Multibarrel carbs are only a crutch. 

A spokesman for the Rochester Prod- 
ucts Division of GM (which developed 
the injection system used on the Cor- 


Does it save gas? Boost power? 
Will all cars have it? What are 
Ja the bugs? Here are the facts. 

< 


PHOTO BY W. W, MORRIS 


vette) felt otherwise. “Even with all the 
potential advantages of fuel injection,” he 
said, “the carburetor will have a place for 
years, may never disappear completely.” 
That the carburetor will die hard is 
suggested by the dual quad (two four- 
barrel jobs) on the 245-hp. Ford, and 
by the triple two-barrel carburetor setup 
on the '57 Olds. Superchargers, now 
Ford and Studebaker options, will give a 
carburetor-fed engine plenty of moxie. 
But that there is still room for im- 
provement in manifold design, carbu- 
retor men are the first to admit. For 
example, its possible to “tune” a manifold 
in resonance with engine breathing to get 
a ram action or supercharging effect. 
There are possibilities in pressure car- 
buretors, These atomize fuel by pump 
pressure instead of suction, and so supply 
plenty even at minimum manifold vac- 
uum (as when an engine is lugging in 
high). Because gas can be vaporized 
anywhere in the manifold, you escape 
icing, hot-spot and fuel-level problems. 
On cost alone, carburetors should stay 
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Why the carburetor’s drawbacks give fuel injection a big lead 


i To cvUNDERS 7 - 7 


AS ENGINE DRAWS AIR past carburetor venturi 

or throat, pressure there falls. This lets atmos- 
heric pressure force gas through the main j¢ 
‘he air stream breaks ig into droplets and cai 

it to > the ma ea where heat hell 


venturi size aod by 
expands air (reducing quantit 
ume). Some elements in m 


in a given ~~ 4 
lern gas tend to 
separate ‘out in the manifold; cylinders may get 
ferent octane values. Changing bow! level | 
due to car motion may affect fuel 


around for a while. Right now FI will 
nick the budget for about $500 extra. 
What puts FI ahead? The showiest 
advantage is a boost in power; conserva- 
tive estimates put it at seven percent for 
standard engines. Nash claims a whop- 
ping 13 percent for its new 327-cu. in. 
Rambler Rebel—from 255 hp. with a four- 
barrel carb to 288 hp. with injection. 
The power gain comes early. Peak 
torque or turning effort occurs about 
500 r-p.m. sooner than with a carburetor. 
You get more go in the acceleration 
range: The engine can breathe better; 
there is no big venturi to hamper air 
flow; the air is cold (in a carburetor it’s 
heated to help vaporize gas). Cool air is 
denser; you can pack in more per stroke. 
FI puts fuel in close to the cylinder 
so it doesn’t separate into different oc- 
tanes. Each cylinder gets the same diet. 
Can FI save gas? A Lincoln test 
engine run by Du Pont’s Petroleum Lab- 
oratory showed almost 14 percent better 
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vaporiza- | 


FUEL INJECTION IS IMMUNE to many of the carbu- 
retor's troubles. Only air passes through the 
manifold, and there is no need to maintain air 
velocity to produce a venturi pressure drop. 
Therefore the manifold can be made big for easy 
breathing. As heat is not needed for vaporiza- 


ok the & and dense; the engine can 
ing injected near the cylinder, 
gas remains fluid and homo; 


“ret bce all cylinders 
get like amounts, of identical octane number. 
The throttle won't ice up because, unlike a car- 
buretor system, gas is not ve above it. 


gas mileage with FI at 60 m.p.h. load 
than with a carburetor. The conservative 
driver, a Bosch engineer told me, might 
save 15 to 25 percent. Even a lead-footed 
type should save at full throttle. 

An injection system cuts off all gas on 
deceleration and coasting. That saves 
fuel and avoids loading the muffler with 
raw gas, The instant the engine returns 
to idle or load, gas flows again. 

Bonus advantages of FI are that it’s 
impervious to cornering and hard brak- 
ing, which may affect carburetion by 
changing the bowl level. It can live on 
a poorer octane diet; Du Pont engineers 
retarded timing seven degrees, fed their 
engine gas five octane numbers lower 
than with carburetion. It delivered the 
same power. 

When will FI really arrive? It's 
rumored that certain 1958 engine designs 
—already frozen—include fuel injection. 
A Bosch executive told me that he ex- 
pects FI to be standard on some luxury 


cars in 1958, and that in five years it may the Chevrolet, spray continuously from 
be as common as automatic drives. very small nozzles. Fuel enters the cyl- 
But some auto men want more research. _inder only when the intake valve is open. 
A Chrysler engineer said, “We are enthu- The total amount of fuel is metered ac- 
siastic about it, but haven't yet found a cording to engine needs by the pump, 
system cheap and dependable enough. and to individual cylinders by the noz~ 
We want one that will give more operat- _zles. These must be in matched sets (to 
ing economy than the carburetor, and avoid overfueling some cylinders while 
that can be serviced by any machanic.” starving others). The fine orifices (11 or 
It’s common Detroit talk that Cadillac 12 thousandths of an inch) require spe- 
tried an FI system on the $10,000 El- cial filters to prevent clogging. 
dorado, but reluctantly passed it up for A Corvette with the GM-Rochester 
1957 as not yet foolproof. system that I tried proved rough at idle 
How does FI work? True fuel injec- (it had a high-lift cam). But it delivered 
tion, as used on diesel engines, squirts _ a terrific kick of acceleration at 60, 70 and 
fuel directly into the combustion cham- 80 m.p.h., with plenty of go left at 100. 
ber. Cylinder injection requires high-pres- Timed systems have to meter fuel in 
sure pumps, and nozzles’ that can stand one-lung doses. The American Bosch 
combustion heat and pressure. Most FI Arma unit (PS, Feb. ’56) has a single 
systems developed in this country squirt ingenious pump that times, meters and 
gas in just behind the intake port. Injec- distributes the gas. Although the Bosch- 
tion pressure can be lower, and nozzles equipped Thunderbird I tried couldn't 
are cooled by inrushing air and fuel, show its heels in Springfield streets, it did 
Some FI systems time injection to oc- zip away from lights with notable vigor, 
cur during the intake stroke. Others, and still ticked over politely at idle. 


such as the GM-Rochester unit used on Simmonds Aerocessories of Tarrytown, 
Fuel can be injected into the Flow of fuel may be continuous 
cylinder or at the intake port or timed with intake valves 


~»D 
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= 
fs 
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+ 5 CONTINUOUS-FLOW SYSTEM 
m above supplies a constant > 


jection cannot deliver a fall hare’ 9 fo lake veto Se open: A ear el 


Cylinder injection is the type favor 
where engine speeds are generally higher than opens only when the fuel line is 
the r.p.m.’s Detroit builds into its products. under pump pressure. 


The Bendix injection system times its shots electronically 


COMMON LINE aT FRE FUEL IS PUMPED to injector nozzles through a line 
AI LB, PRESSURE that returns surplus to tank. Nozzle valves stay 
shut until current flows through their solenoids; 
the length of time these hold the valve open con- 
. trols metering, or fuel quantity. A. dis 
j breaker unit sandwiched under the ig 
tributor times electric pulses with the ope 
ing of the intake valves. An electronic cir- 
stretches these pulses out according to en- 
ne needs, and the distributor routes them to 
nozzle solenoids. On coasting and deceleration, 
y no gas is wasted—all fuel is cut off. 
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SENSING Devices 
SIGNAL ENGINE ConorTiONS 


ELECTRONIC INJECTION SYSTEM on a Rambler en- FAST FORERUNNER ion systems in this 
gine shows transistorized “brain box” and the country was the i 
ition distributor head. 


This pump has four barrels 


FeCENIR 


TURNING AT ENGINE SPEED, an inclined 
actuates a wobble plate, 
turned pump pistons up in turn. A distributor 
gear rotating within an internal gear at an 8:9 

lines up first one and then the 
‘of two delivery ports above ea 
rs. Fuel metering is con- 


ratio alternatel: 


feeding eight cylis 
‘by manifold. 
ich affect a gas 
a piston on the 
down, this shortens or lengthens the 


gine oil t 


stroke, Sim 


ay 
cron 
FNS 
1 suet 


ir density and t 
filled capsule tl 
Z shaft. M 


the Simmonds pump ean i 
180° period. Injection nozzles spriny 


loaded valves thi 


open under pump pressure. 


haft 
weing four spring-re- 


pump, so 


N. Y., with much experience in FI for 
aircraft and ordnance use, offers a version 
with four pumps on one shaft. 

A °56 Lincoln test car with the Sim- 
monds system took off with high-per- 
formance zip every time I nudged the 
throttle. Floorboarding it caused no stut- 
ter; false starts in automatic high (with 
the throttle bucking the brake) never 
once stalled the engine. 

First application of electronics to an 
automobile engine is claimed by the Ben- 
dix injection system. Fuel is under con- 
stant pressure but sprays from the nozzles 
only when an electric solenoid in each 
lifts a valve. 

A transistor circuit that reads manifold 
pressure, engine heat, acceleration de- 
mands and even altitude correlates all 
these and chops the nozzle-opening pulse 
as needed, The 
transistors require no warmup and have 
definitely long life. 

A Bendix-equipped Chrysler was both 
silky smooth and flashy. Floorboarded 
from a dead stop, it spun wheels on the 
‘eoff. It pulled smoothly at a walk. 
“Nice going,” I said to Robert W. Sut- 
ssistant Chief Engineer. “But 
happens if your electric pump quits? 

For answer he switched off ignition 
and yanked the fuse from the pump cir- 


when he turned the key back on. The 
starter ground over—and the engine came 
to life. 

In high, Sutton nursed the throttle to 


keep manifold vacuum up. Whenever 
he stepped on it too hard, dropping vac- 
uum below nine inches, the engine cut 
out. When he let up, it kicked in again. 
We rolled at 60. 

“How come?” | asked. 

“Manifold vacuum pulling gas through 
the injection nozzles,” Sutton explained. 
“We could drive for hours with a dead 
fuel pump. Temporarily, we're running on 
what amounts to eight small carburetors.” 

Carburetors? What are they? Fuel in- 
jection isn’t just around the corner. It 
may be under the hood of your next auto- 
mobile. END 
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We pulled away from 
Philadelphia's 
Independence Hy 

(on our way to . 


‘re now celebrating 
the 350th anniv 
f its founding as the 
sowoo first permanent English 
ew World settlement 
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How I Taught 


It took nerve, but I showed her how smart 


“There you go!” I exclaimed impatiently. “Stepping on 


By Devon Francis 


SAT there in the right front seat of 
I the car, annoyed. My wife punched 

the accelerator. Then she hit the 
brake. Then she punched the accelerator. 
Then she hit the brake. She was wasting 
gas. 

“Do you know how many times you've 
used your brake in the last 10 minutes?” 
I asked finally. 

She’s the cheerful type, Rosemary. 
“Shall I guess?” said she. 

“Twenty-nine tii 

“You countes 

I had. I had been counting since soon 
after we pulled away from Philadelphia's 


My Wife to Save Gas 


driving could give us $50 a year more spending money. 


Independence Hall on our way to James- 
town, Va. Traffic was fairly heavy, but 
her braking was plainly excessive. It 
added: too much accelerator, too much 
brake. 

We had three aboard—well, four, 
counting Schnapps, the dog, who never 
has been told that he’s only a dog, and 
acts accordingly. Hubert Luckett, of the 
Porutar Science photographic staff, 
lolled, characteristically silent, in the 
rear seat. 

Our mount was a 215-horsepower 1957 
Plymouth sedan. It had two extra drains 
on its power output: a three-speed auto- 
matic transmission and power steering. 

“Twenty-nine, eh?” my wife was say- 


the accelerator when you can see that the traffic light up there is just about to turn red. 


ing, “Okay, 31—keep the dog on your 
side of the seat, 32—Schnapps, get over!” 

Well, you learn to live with things 
like that. 

Suddenly I got an idea, Leaning over, 
I took the reading off the odometer and 
deducted a couple of miles for the dis- 
tance we had come. The gas tank had 
been full when we started. 
What's that for?” asked my wife as I 
straightened up. 

“Checking mileage to Jamestown,” I 
lied 

“Don’t trust him,” said Luckett, closing 
his eyes. “He scares little children.” 

I noted the time, deducted 12 minutes 

Presently we were out of the jam- 
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Bad driving habits mean more trips to the pump 


My wife punched the accelerator. Then she 
hit the brake. She was wasting gasoline. 


A showy getaway when the light changes is 
fun—but an awful pain in the pocketbook. 


packed traffic. There were traffic lights, 
but not so man: 

“There you go!” I excl 
on the accelerator when 
light’s going to turn red!’ 

“Maybe you'd like to drive,” responded 
my wife generously 

I had overstepped myself. “D 
“you're doing fine, just fine.” 

Luckett, eyes still closed, asked, “ 
want to drive from back here?” 

I subsided. 

was on the accelerator, then 
speed, then hit the gas 
to regain d floorboard the throttle. 
That threw the machinery into a lower 
gear. That sped up the engine. That 
st gas. I bit my tongue. 

We overnighted in Alexandria, Va. At 


med. “Stepping 
you can see that 


No,” I said, 


You 


tomorrow. 


Lu 


ett said, “You keep that beast up 
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She failed to watch traffic, got boxed in 
behind a truck and had to pull up short. 


On hills, Rosemary was inclined to feed the 
engine more gas than it could use. 


My wife had a point. Schnapps, a 
Miniature Schnauzer who demands an 
umbrella in wet weather, was all over the 
seat. He'd had distemper as a puppy, 
and in the inevitable babying got irrev- 
ocably spoiled. Five minutes after 
lights went out that night, I felt—as usual 
—four feet hit the bed, then a cold nose 
in my ear, 

“Why can’t you teach that dog some 
manners?” I said. 

“Look who's talking,” gurgled my wife. 

It was a cold night. I 
blanket over Schnapps. 

We filled the tank the next morning. 
It ate up 11.5 gallons. I boarded the 
right front Luckett sought the 
roomy comfort of the rear. 

“Again?” asked my wife. “Lucky me!” 
She was enchanted with the car. 
ou're doing fine,” I said. 

Again she was on the accelerator. 
On hills she fed the engine more gas 
than it could use. She failed to look 
ahead for red lights and speed zones. So 


I jawed, “Don't you reali 


e three miles mor 


would make a difference of $50 a year in our 


she had to use her brake. She failed to 
watch traffic, got boxed, had to brake. 
In utter innocence, I'm sure, she also 
eeded the posted speed limits. 
Luckett was snapping pictures, his face 
ve, My wife glanced at him in the 
ew mirror. 
‘You two are up to something. 
said. 
‘Such as? 


she 


asked Luckett 


When took over, I checked the tires... 
and pumped all of them up to 28 pounds. 


“Oh,” said she absently, 
ing what lousy drivers women are. 

We reached Jamestown in midafter- 
noon. At a station neark 


Hons. 
an figuring with a pen- 


tank took 1 
At dinner I be; 
cil on the menu, 
“What's the verdict? 
Including some sightse 
around Washington, D. 


Then I topped off th 
said, “Want to make a little side be 


How You Can Get More Miles to the Galion 


A few simple driving practices can boost your 
gas mileage 25 percent or more: 


@ From a dead stop, ease in on your accelerator. 
Keep your engine speed low, And shift into 
high fast. 


© Stuy off your brake. 
el Hate use just enough accelerator to drift 
to the next light. 


@ Stay off your accelerator at stops. 
@ On the open road, drive at 60 or under. 
© Keep a fixed throttle. 


© Drive ahead of your car—close your throttle 
Well short of red lights and speed zones. 


© Avoid getting “boxed.” 
© Slow down if wind is against you—its resist- 
ance goes up as the square of speed. 


covered 337.8 miles on 27 gallons of gas. 
My wife's average had been 12.5 miles 
per gallon. Allowing for stops, her aver- 
age speed had been 39.1 miles an hour. 

As a matter of fact, she had not done 
a bad job of driving. Whatever offenses 
she had committed were being commit- 
ted by millions of other motorists every 
day. 

mm,” mused my wife, “so that was 
it!” Then she beamed. “Pretty good, eh?” 

“For speed, yes,” I said. “For miles per 
gallon, it’s awful.” 

“Oh,” she said, “that.” 

“That,” I repeated indignantly. “That 
is important!” 

“Maybe,” said Luckett, baiting me, 
“maybe you could do better.” 

“L can,” I said. “It’s simple.” 

“Like keeping the dog off the bed at 
night?” asked my wife. 

“Tl bet you a new hat that I can do a 
lot better,” I said. 

“How much?” she asked. 

I got reckless, “Three miles a gallon.” 

I always misread women. “I mean,” 
she said, “how much for the hat?” 

“I'm going to do even better than three 
miles,” I stated. “Forget the hat.” 

“Five will get you 10,” put in Luckett, 
“that she gets the hat anyway.” 

I was smarting. That night I jawed, 
“Don't you realize that three miles more 
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For the automotive handyman, attention to 
a few car and engine details will pay off in better 
as economy: 

@ Carry about six pounds more in your tires 
than the car manufacturer specifies. 

© Sce that your wheels are “free”; jack them up 
and turn them by hand; check your wheel-bear- 
ing adjustments; make sure that your brake shoes 
are not dragging. 

@ Install a thermostat that will bring your en- 
gine temperature up to operating efficiency 
quickly. 

© Keep plugs and points clean; check the wear 


@ Use 

ov adie our idle just “above the point where 
your engine will 

 havance the mask to tha polat whars is eight 
detonation occurs on steep grades. 


to the gallon would make a difference of 
$50 a year in our gasoline bill?” 

“Umm,” drowsed my wife. 

I could better her gas mileage, 1 
knew. It would be a breeze, But by how 
much was something else again. When 
I had said three miles a gallon, it had 
been sheer bravado. I wasn't acquainted 
with the car. It had been borrowed for 
the trip to Jamestown, which this year 
celebrates the 350th anniversary of its 
founding as the first permanent English 
settlement in the New World. 

As the lights went out, I felt a cold 
muzzle in my ear. 

Two days later we got ready to start 
back. I checked the tires. The left front 
and left rear held 19 pounds, the right 
front 18 and the right rear 22. I pumped 
all of them up to 28. This was six over 
the manufacturer's spec, but would re- 
duce road friction. 

At a Plymouth dealer's in Williams- 
burg, near Jamestown, I asked a me- 
chanic if he had any ideas for saving gas. 

“Sure,” he said, “take out that auto- 
matic shift and put in a manual box.” 

“No, you don’t!” interposed my wife. 
“You drive that car in the same condition 
that I did!” 

I topped off the gas tank. I figured 
on a substantial gas saving in the ac- 

[Continued on page 238) 


Are We Running 
Out of Oil? 


What fuels will your car and oil burner be using 
10 years from now? How promising are coal and shale as 


major sources? An expert answers your question: 


By Richard M. Machol 


w Editor, Petroleum Week 


HE Middle East crisis has raised 
worry in many people's minds 
Will we always be able to get 


enough oil to satisfy the great anc 
¢ demand? 

he flat answer to the question is 
“No, there won't always be enough oil.” 

But don’t get too upset. There's still 
no reason for you to get rid of your car, 
or to convert your oil furnace to coal. 
There are many things that can be done 
to stretch the available supply. 

Here, in question-and-answer form, are 
some of the key factors in the oil pictui 


Just how much oil is there, in all? 
No one knows, because no one can 
even guess how much undiscovered oil 


exists, We may have found just about all 
the oil there is. Or there may be still un- 
discovered pools that will dwarf anything 
found so far. Or the truth may (and 
probably does) lie in between 

The only thing we can even guess is 
how much oil there is in the deposits we 
have already discovered. 


Guess? Don't you know? 

No, it’s still a guess. When you find oil 
in new territory, you can’t travel two or 
three or four miles underground to meas- 
ure it. You have to go by certain hints, 
such as the thickness of the oil sands, the 
rate at which the oil flows, and the area 
of the field (as determined by subse- 
quent drilling) to reach an estimate of 
the oil in your field. 

Another obstacle: There’s no way of 
getting all the oil out of the ground. Oil 
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AN OIL WELL IS BORN in Wyoming. Man on 
derrick is pointing to first visible squirt. 


men talking of an oil “pool” don’t mean 
a mass like water in a lake. The oil exists 
in the crevices of rock formations, such as 
limestone and sandstone. No matter how 
efficient the recovery method, there's 
bound to be a lot of unrecoverable oil. 

When an oil man talks of reserves, he 
means first, that they're proved—that is, 
they're known to exist, and second, that 
they're recoverable by present methods. 


All right, then. How much oil is there 
in proved, recoverable reserves? 

Perhaps as good a figure as any is an 
estimate made about a year ago by Wal- 
lace A. Pratt, a retired vice-president of 
Standard Oil Co. (N. J.), and a recog- 
nized expert. He put the free world’s 
total reserves at 306 billion barrels in- 
cluding 35 billion in the United States 
and 230 billion in the Middle East, around 
the Persian Gulf. Add to this the estimate 
by other petroleum geologists of some 11 
billion barrels of reserves behind the Iron 
Curtain, and the total is 317 billion barrels 
of proved world reserves. 


How fast are we using it up? 

At the rate of about five billion barrels 
a year. It’s been estimated that by 1965, 
demand will nearly double, to perhaps 
8% billion barrels a year. And by the end 
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of the century, that’s apt to quadruple. 


Then won’t we run out of oil before 
the end of the century? 

No. For one thing, we're certain to dis- 
cover much more oil. For another, we'll 
probably find more efficient ways to use 
it, particularly in automobiles. And other 
energy sources will take over some of 
the jobs oil now does. 


What do you mean when you speak of 
more efficient ways to use oil? 

Take the automobile engine. Today’s 
trend is toward less efficient use of petro- 
leum: The higher the octane rating, the 
less gasoline can be squeezed from each 
barrel of crude oil. 

But there are several ways to halt or 
reverse the trend. For instance, fuel in- 
jection, already offered on some 1957 
cars, doesn’t cut the octane requirement 
much, but does step up both power and 
fuel economy. New combustion-chamber 
design in internal-combustion engines 
may permit lower octanes with no loss of 
power. Gas-turbine and free-piston en- 
gines can operate on many fuels, from 
low-octane gasoline to perhaps heavy 
fuel oil. 


Can’t our refineries be adjusted to pro- 
duce more gasoline if we need it? 

Within limits, yes, Crude oil is a mix- 
ture of hundreds of compounds, ranging 
from light ones, such as butane, through 
very heavy ones, such as asphalt and 
paraffin. Gasoline is usually made up of 
some of the lightest compounds; kero- 
sene, home-heating oils and heavy fuel 
oils come from the heavier ones. 

In the oil industry's early days, a refin- 
ery could only separate these compounds 
from one another by distillation. It 
heated the crude oil, and the lighter 
products boiled off at lower tempera- 
tures, the heavier products at higher 
temperatures. 

Distillation is still the basic refining 
process. But modern refineries can do a 
lot more. They can “crack” heavier prod- 
ucts into lighter ones. They can “re-form” 
lighter products into heavier ones. And 


they can change the energy-producing 
characteristics of the products—increase 
octane rating, for instance—chemically. 

Right now, though, we have more gas- 
oline than we need, It’s in the “middle of 
the barrel,” the fuel oils, that we're 
short. This is due to the economics of the 
industry. Gasoline returns the highest 
profit per barrel. And this will be so 
until the scarcity of heavier fuels—and 
other energy sources with which they 
compete—forces prices up to the point 
where, barrel for barrel, they're more 
profitable than gasoline. 


What about the long pull, when there 
won’t be enough oil to supply the de- 
mand? Which products will refineries 
concentrate on then? 

It depends on what other fuel is avail- 
able. If atomic energy makes most of our 
electric power and runs most of our ships, 
there'll be less need for heavy fuel oil, 
and more of it can be cracked into lighter 
products. If some other way is found to 
heat our houses, then we'll need less light 
fuel oil, and refineries will make propor- 
tionately more of heavier products. 


What about the prices of gasoline and 
other petroleum products? 

They'll go up, of course, along with 
prices of everything else, if, as econo- 
mists predict, inflation continues to be the 
long-term trend. But whether they'll go 
up more or less than the prices of other 
things depends on factors we can't even 
guess today—the demand for the various 
kinds of petroleum products, for instance, 
and the supply and price of competing 
fuels. It also depends largely on how 
much new crude oil is found in the 
future, and on how much it costs to find. 


Are there any other sources of oil? 

Yes, at least three: shale oil, tar sands 
and hydrogenation of coal. Shale oil may 
be commercially practical by 1960 or 
1965. 


Just what is shale oil? 
It's a petroleum-like substance called 
kerogen, found so intermixed in a very 


TELESCOPING PLATFORM lets scalers reach rock 
high on walls of shale mine near Rifle, Colo. 


fine-grained rock that ordinary oil-pro- 
ducing methods won't work on it. The 
rock itself has to be mined and crushed, 
and retorted to convert the kerogen into 
oil. Even then, it’s of such low quality 
that it must be treated to upgrade it to 
the level of the usual crude oil. After 
that, it can go to the refinery. 


Doesn’t that cost a lot? 

Yes. That’s the reason shale oil isn’t 
used commercially now. But research by 
government and industry has brought 
costs down. Today, it costs only about 
one-third more to make gasoline from 
shale oil than from ordinary crude, And 
as the cost of processing shale oil will 
probably decline while the cost of finding 
crude will probably rise, shale oil will 
soon be competitive. 


How much shale oil is there? 

More than one trillion barrels, alto- 
gether. Most of it’s in Colorado and Wyo- 
ming. But much of this is in shales hav- 
ing so little oil that it’s uneconomical to 
process. There's one deposit, though, 
called the “Mahogany Ledge” because of 
its color, that contains 100 billion to 125 
billion barrels, in concentrations of about 
30 gallons per ton of ore. 

[Continued on page 270] 
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STRAIGHT TALK TO PARENTS 


How toBea 
Good Fathertoa 
Gifted Child 


If yours is one of these rare youngsters, you must beware 
of special pitfalls that threaten your effort to help him succeed. 


By John Kord Lagemann 


oungsters have special gifts of brain 
power and talent. They have the in- 
tellectual ability to become our leading 
scientists, educators, engineers, edito 
doctors, artists, politicians, businessmen. 
If you are the father of one of these 
wonder kids, you face a stirring challenge 
to help him make the most of his rare 
abilities. The rewards, both spiritual and 
practical, can be great. But the 


Fevers 300,000 to 600,000 American 


You can do a lot to spare him these 
handicaps. 

One of the worst of them is lack of 
congenial friends. Loneliness breeds anx- 
ieties that haunt him all his life. 
Intellectually, the gifted child is some- 
times too developed to enjoy the games 
and share the interests of children his 
own age. When he skips grades in school, 
he has no trouble with the classroom 
work but he is likely to be socially and 
emotionally out of his depth. Though big 
for his age, he is small for his class. The 


older children often won't acc 
Be an understanding father. 


dangers that you must realize. 

Your child’s superior intelligence ex- 
poses him to four main hazards: loneli- your help, he can learn how to get along 
ness, laziness, cynicism and overprotec- with other kids despite the gap in their 
tion. Any one of them can throw intellectual interes' 
adjustment to life out of whack. How can you help? Here's a suggestion 


Introducing an Important Series of Articles for Parents: 


Our most tragic waste of a natural resource is neglect of the poten- 
tialities of our children. The neglect is rarely deliberate, Its result, 
however, is a national blight, a dwindling in the ranks of scientists, 
engineers and members of other highly skilled professions at the 
very time when the U.S. needs them most—to bolster its defenses 
against Communism and to keep pace with the increasingly complex 
demands of its highly technical civilization. 

Parents, because they too often fail to recognize and nourish and 
guide the talents of their children, are vital keys to the solution of 
this problem. 

This article is the first of an unusual series planned by Popular 
Science to help parents do a better job of helping their youngsters 
select and train for productive, profitable and satisfying careers. Next 
month: “Can Your Youngster Get into College?” 
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Is your child really gifted? 
Here are five clues 


1, WHAT'S HIS |. Q.? Intelligence quotient is the 
chief clue in, determining whether or not your 
child is gifted. It is found by the formula above. 
His mental age is determined by comparing his 
performance in intelligence tests with those of 
other kids. If he is eight years old, and does as 
well as most 12-year-olds, his mental age is 12, 
and his 1.Q. is 150. He’s considered to be a 
pied child if his intelligence quotient is over 
'30. His school or a nearby college will test, 
or will advise you on tests, for your child. 


2. HOW DOES YOUR YOUNGSTER USE WORDS? 
Most authorities believe that this is a reliable 
clue to his mental ability. But the fact that he 
learns to talk or read early is not so important 
a guide as his use of the language as a tool for 
learning. If he early asks unusually intelligent 
questions and seems to be truly interested in the 
answers, your child is probably gifted. 


from Dr. Florence Brumbaugh, director 
of the Hunter College (N.Y.) Elemen- 
tary School for Gifted Children: 

“When a boy is snubbed by play- 
mates,” she says, “a father can help take 
the sting away by tactfully coaching his 
son in the sports and games that will help 
him be one of the gang. He can also try 
to steer the boy into groups where size, 
weight and age aren't the only criteria. 
Picking the right summer camp is often 
the solution to a bright youngster’s so- 
cial backwardness.” 

If he isn’t interested in contact sports, 
though, don't force him. His reluctance 
to join in the games may be based on 
some as yet undetected physical flaw, 
such as impaired vision. On the other 
hand, if he is physically fit and stil 
reacts badly to football, wrestling, boxing 
or basketball, encourage him to take up 
skiing, swimming, tennis or golf. 

In many elementary schools, where 
special classes are not available, a gifted 
child is typically kept at work that is 
two or three grades beneath the kind of 
work he should be doing. Thus he wastes 
much of his time. 

If it isn’t possible to have your child 


3. HOW DOES HE STACK UP PHYSICALLY? The 
gifted child usually weighs more than the aver- 
age at birth, grows taller, stronger and healthier, 
is better coordinated and matures sooner than 
most children ge. These findings were made 

‘ Terman and his associates at 
Stanford University in an intensive, years-long 
study of 1,500 gifted children. 


placed in a special class or school, it is 
up to you to provide the challenges and 
the disciplined work habits that he fails 
to get in school. 

If he has a strong scientific interest or 
a mechanical bent that his school is in- 
capable of fostering to an adequate de- 
gree, one possibility is to get in touch 
with a reputable correspondence school. 
You can probably enroll him in a course 
that will kindle his innate interest and 
provide just the stimulus that a bright 
young mind demands. Better first check 
your choice of a correspondence school 
with your youngster’s school guidance 
counselor or principal, though, to make 
is on the National Home Study 
accredited list. Also, if your 
child is quite young, the correspondence 
school may ask his principal to approve 
his enrollment. 

Don’t push your child too hard. 
Don't overschedule his days. That can 
make him balky, lazy and unable to con- 
centrate well. 

“Gifted youngsters sometimes get the 
feeling that their parents are using them 
to satisfy their own ambitions,” s x 
Ruth Strang of Teacher's College, Co- 


4, MENTAL AND SOCIAL ATTITUDES? “Gil 
children are less inclined’ 
trustworthy under temptatic 
Terman’s celebrated survey discovered. “T! 
wibdiog spe and ‘social attitudes a 
more wi his 

Fouts 


lumbia University. “When they revolt by 
flunking out of college or falling down 
on their jobs, it's really a way of saying, 
‘L want somebody to pay attention to me, 
not just my gifts.’” 

There's a big difference, though, be- 
tween pushing a bright youngster too 
hard and giving him challenges that keep 
him interested and on his toes. That's 
where you, especially, come in. 

“Of all the things a father does for his 
child,” Dr. Brumbaugh declares, “the 
most valuable is the sharing of a hobby. 
When we ask a gifted child how he got 
interested in some special field, he usual- 
ly says it started when his father let him 
in on some interest of his or took him on 
an expedition or showed him how some- 
thing worked.” 

Even as a small boy, the gifted son 
is apt to be bored by the usual toys. He 
y tires of running a ready-made 
around a ready-made track. But he 
likes to take the train apart to see how 
it runs. He is the original do-it-yourself 
kid. He likes to work with real tools anc 
build real things. 

It is up to you to guide him patiently 

[Continued on page 244) 


tS YOUR CHILD GOOD AT MANY ThiNos? 


LQ. 

Tatelligence helps in the 
preciation of art and mus 
talents in these fields, 
possible a more cre: 


Lf. child has speci 
high 1.Q. will make 
use of them. 


6 RULES to 


If you are planning to spend 
money for new roofing, a paint 
job, storm windows, driveway, 
furnace repairs, new plumbing, 
landscaping—or other home 
improvements —it will pay you 
to read this article. 


By John L. Springer 


$15 billion on home repair and 
improvement in 1957, and at least 
$500 million of that, the Association of 
Better Business Bureaus estimates, will go 
into the pockets of home-repair racket 
These fast-talking gyps, known as 
“suede shoe” boys, are busier than ever. 
They have a bag of slick tricks and if you 
let your guard down, it’s a cinch that 
they'll take you. I have spoken to officials 
of Better Business Bureaus and inyesti- 
gated scores of rackets. And I have found 
that every time a homeowner was gypped 
by a repair shyster, it was because he 
made one or more of six basic errors. 


| MERICANS will spend more than 


Don't Believe in 
Santa Claus 


OBODY really believes that a stran- 

ger from nowhere is going to give 

him something for nothing. Yet the “mod- 

el house” racket is a prize example of how 

homeowners pay through the nose when 

they succumb to the urge to get something 
for nothing. 

A salesman called upon an old lady in 
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from 


ix, Ariz., and began talking about a 
new liquid that could be sprayed on her 
roof to make it leakproof for 20 years, 
“We won't charge a penny,” he said. “Just 
give us permission to erect a sign in your 
yard advertising our product.” 

The woman gave her okay. The sales- 
man left and two workmen began spray- 
ing the roof. An hour later the foreman 
rang the bell and thrust a bill for $90 into 
her hand. 

She protested that the job was supposed 
to be free. 

“You can’t prove it,” the foreman said, 
jabbing his finger at her. “All I know is 
that you owe $90. If you don't pay it now, 
we'll tell everybody in town and have you 
thrown into jail.” 

Terrified, the woman paid. The next 
day it rained, and the “miracle roof” 
washed off and created ugly stains all over 
the outside walls of the house. 

In variations of this racket, a salesman 
promises to give you $50 or $100 for every 
roofing or siding job he sells in your neigh- 
borhood. Of course, you must first have a 
job done on your house as a sample. 
You're told that you'll probably collect 
enough in commissions to pay for it en- 
tirely. When the work is completed, you 
pay in full—and never see the salesman 
again. 
Law-enforcement officers have warned 
against this “model house” fraud for years. 
Before the Federal Housing Administra- 
tion underwrites home-improvement 
loans, it now requires both homeowner 
and contractor to swear that they have 
not made any deals involving bonuses or 


Protect You 
Home-Repair Gyps 


commissions to be paid the owner. Yet the 
racket persists everywhere, 


Don’t Hunt for 
Spectacular Bargains 


HAT same “get something for noth- 

ing” urge may lead you to try to get 
a lot for a little. Of course, if you shop 
carefully you can get lower prices, but 
real bargains—where you save half the 
normal price, say—are almost impossible 
to obtain. Here’s why; 

On the average, 50 percent of a legiti- 
mate home-repair bill goes for wages. Any 
cut has to come on materials. But prices 
of ordinary building materials — lumber, 
wallboard, roof shingles, sheathing, ce- 
ment—never drop sharply enough to per- 
mit dazzling bargains. Moreover, there's 
no annual change in models—such as oc- 
curs with appliances—that might enable 
you to pick up a discontinued unit at 30 
or 40 percent off. 

So hang onto your wallet when con- 
tractors promise fabulous savings, and 
watch out for “bait ads” that quote ridic- 
ulously low prices. 

Storm-window salesmen—long a thorn 
in the sides of officials of Better Business 
Bureaus everywhere—use “bait” ads with 
unbelievable success. The best brands of 
windows cost from $20 to $30 apiece. Al- 
most everywhere, you'll see windows ad- 
vertised for less than $10—sometimes even 
as low as $6. But call the salesman and try 
to buy them. He will spend hours, if nec- 
essary, discussing more expensive win- 
dows. Or if you insist upon the lower- 


priced windows, he'll write a contract and 
take your deposit. You may wait months 
for delivery—and the contract states that 
you can’t do anything about it! 

Do you need new siding on your house? 
According to a common type of ad, you 
can get the job for $300 or $350. But if 
you squint your eyes and read tiny type 
you'll discover that the advertiser is talk- 
ing about an “average home 24 by 20 
which is actually about the size of a re- 
spectable chicken coop. Odds are, a siding 
job for your house will run double or 
triple the “bait” ad price. 

“Price is always important, but there are 
other factors to consider,” the Cleveland 
Better Business Bureau warns, “The repu- 
tation of your contractor or of products 
you buy means a lot—including the great- 
est value for your money in the long run.” 


Be Cautious with 
Doorbell Salesmen 


ANY reputable firms sell merchan- 

dise and services from house to 
house, but the percentage of legitimate 
doorbell canvassers in the home-repair 
field is low. 

I have examined hundreds of com- 
plaints made by chiseled customers to the 
Better Business Bureau. In at least three 
out of five cases, the fraud started with a 
fast-talking “suede shoe” character at the 
front door. 

The door-to-door salesman is a key man 
in the “miracle paint” racket. He'll prom- 
ise to paint your siding with a new con- 
coction supposed to last 20 years. Buyers 

mance 1957 107 


may end up paying five times more than 
an ordinary painting job costs, and be 
lucky if the paint lasts a year. 

A large percentage of frauds involving 
landscaping and tree maintenance also 
start at the front door. Some gyps claim 
that they can feed your lawn with a fer- 
tilizer that turns hard clay into rich, loamy 
topsoil. The fertilizer turns out to be 
crushed hay, outrageously overpriced. 

Victor H. Nyborg, president of the As- 
sociation of Better Business Bureaus, says 
that the door-to-door approach is favored 
by two types of operators who cause home- 
owners a great deal of grief. These are 
the itinerant contractors and the bonus or 
cost-plus operators. 

The itinerants float from city to city, 
using a truck without identification. They 
pick up jobs here and there and leave a 
trail of unfinished or shoddy work. 
onus boys” are salesmen who sell 
jobs for home improvements and then ar- 
range with contractors to do the work. 
They sell the homeowner for all the traf- 
fic will bear, skim off the profits, pay the 
contractor and move on, leaving the ac- 
tual workman and homeowner to battle 
the job out. Deal with a “bonus boy” and 
you may pay $1,500 for work that the 
contractor actually does for $500, 


Don't Fall for 
“Government Inspectors” 


‘ANY gyps claim that they work for 

the local government. To gain ac- 
cess to your home, they may pretend to 
inspect your plumbing, home appliances 
or other equipment. Before you know it, 
they try to sell you an expensive repair 
job. 

Thousands of homeowners have been 
taken in by “furnace inspectors.” These 
men announce that they've been sent to 
check your heating equipment “for your 
safety.” If they can, they'll dismantle your 
furnace and force you to sign for an ex- 
pensive and unneeded repair job before 
it can be put back into operation again. 

In Oakland, Calif,, a “safety inspector” 
got into a home by promising to give an 
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Before you touch pen 
to contract on any costly 
home-repair job, you 
should ask yourself these 
15 money-saving 
questions: 


> Do you know the name of the 
salesman and the name and ad- 
dress of his company? 


> Do you know, or have you in- 
vestigated to determine, before 
signing the contract, that the 
company is of good reputation, 
dependable, responsible? Or 
have you asked the salesman or 
company for references? 


> If any guarantee is given, is it 
in writing in the contract, clear 
and specific as to what it means 
and as to what will be done in the 
event of trouble? 


> If the company is making 
long-term guarantee, do 
have good reason to believe that 
it will be in existence and finan- 
cially able to fulfill the guaran- 
tee 10 or 20 years later? 


> Have you obtained more than 
one bid on the same job on exact- 
ly the same specifications? 


> Does the company provide lia- 
bility and compensation insur- 
ance to protect you in the event 
of accident? 


> Do you know by what bank or 
financing agency your contract 
or note would be financed? Or, 
before signing a contract, have 
you consulted your own bank or 
financing agency about finane- 
ing this job? 


> If work is to be subcontracted, 
will you be protected against 
liens on your home? 


> Does the contract contain 
the name and address of the 
company; specifications such as 
type and extent of work; when to 
he done or completed: areas; ex- 
description of materials 
quality, grade or name, 
weight, color, style, ete.; total 
cost, finance charges, ete? 


PIs the contract completely 
filled in, have you read it and do 
you understand it completely be- 
lore signing, and are you to be 
given a complete, readable co 
signed by the salesman of the 
company 


> Does the s: 


aman try to 


“high-pressure” you into signing 
et? 


represented t your home 
would be used for advertising 
purposes, as a model job, or 
show-house, or by display of 
their sign, and that for this you 
would be given a special price? 


> Has it been represented that 
nything to do with 
performance of the company or 
guarantee of the job, other 
merely insuring the loan grant 

by your bank? 


> Are you asked to pay in ad- 
or to pay cash to a sales: 
of by cheek or 
to the company it- 


> Are you asked to sign a com- 
pletion certificate for the job by 
anpeal, threat or trick hefore the 
job is properly completed? 


Your answers to the last five 
questions 1 “no.” to all 
others “yes.” If you have the 
wrong answer on any of these, 
you are leaving yourself open to 
possible loss. 


nt, prepared by the Association of 
area nt the commonest 
seaions why homeowners are defrauded. 


“educational talk” on fire prevention. 
Soon he was in the middle of a sales pitch 
for a home fire-alarm system costing $300. 
He told a gruesome story of how the chil- 
dren might be burned to death because 
their parents wouldn't protect them prop- 
erly. The father was shamed into signing 
up for a system that could have been in- 
stalled for $30. 

Warns the Better Business Bureau of 
Detroit: “Remember that inspectors or 
other employees of governmental agencies 
must display credentials on request, will 
not try to sell you anything, and cannot 
recommend any particular company or 
product.” 


Never Act on 


\AST-TALKING sharpers invariably 

try to get you to act before you can 
think. If you took time to reason things 
out, you would probably spot their hid- 
den gimmicks. 

Recently, a repairman knocked on the 
door of a house near Boston. When the 
housewife answered, he began a breath- 
less tale about the dangerous condition 
of her chimney. In a few minutes he con- 
vinced her that it might collapse any in- 
stant, killing a few children. He could re- 
pair it and make it as good as new—for 
$100. 

The woman hesitated. “I'd better talk 
it over with my husband,” she said. “Lady, 
this job can’t wait,” the repairman said 
vehemently. “Would you endanger the 
life of a child for a measly $100?” 

Frightened, the woman told him to do 
the job. He mixed a batch of cement, 
climbed a Jadder, and began slapping 
mortar on the joints. After an hour or so 
he was down to collect. 

The work was worth less than $10. 
Moreover, it could have waited months 
before becoming really necessary. Given 
a few calm moments, the woman would 
have thought it a strange coincidence that 
the repairman arrived in the nick of time 
to save the chimney from collapsing. By 
getting her to act before she could reason, 
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the roving gyp pocketed an unearned $90. 

Houses don’t deteriorate overnight. 
Usually no-great harm is done by waiting 
long enough to get several bids and in- 
vestigate contractors. “For every person 
who may have suffered a loss by waiting 
a few days to sign a contract for home re- 
pairs, probably a thousand have lost 
money by acting too quickly on impulse,” 
officials of the Better Business Bureau 
told me. 


Read All 
Contracts! 


‘OST home-maintenance shysters of- 
fer you contracts that are hard to 

read and understand. A good contract 
should clearly show: 
@ What work is to be done. 
© When it is to be completed. 
@ Exactly what materials are to be used. 
© The total price, including any interest 
or carrying charges. 

If the salesman makes any promises, 
you'd better get them in writing, or you 
may not be able to hold him to them. 

In New Orleans, one homeowner signed 
a $2,000 contract for extensive repairs to 
an outside wall. The contractor put new 
sills under the back of the house, replaced 
the studs, and began to use rotted boards 
as sheathing. When the owner protested, 
the contractor pointed to the contract. 
“Nothing says I promised to supply new 
sheathing,” he said. The owner was stuck. 

Another contractor in that city agreed 
to install concrete strips for a driveway. 
The strips went in, as per contract, but 
they were so far apart that no car could 
straddle them. Under the contract, the 
homeowner was helpless. 

It’s also important to know when you're 
making a contract. “Sometimes buyers 
make contracts without realizing it, or 
don’t protect themselves with a contract 
when they should,” says Jack Johnston 
of the Better Business Bureau of Chicago. 

Generally, you are making a legal con- 
tract any time you sign an agreement to 
pay for work done, One man in Indianap- 
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olis ordered a porch built, and signed a 
simple paragraph agreeing to pay $600. 
Then he discovered that the contractor 
had a list of dissatisfied customers that 
could fill a book. He tried to cancel the 
job, but the contractor sued and won. The 
court ruled that agreements need not be 
labeled as contracts to be valid. 

Not long ago, I sat in different offices of 
the BBB and observed staff members in- 
terviewing persons whose signatures had 
got them into trouble. Here are some “fa- 
mous last words” I heard: 

“I signed a contract on Sunday, think- 
ing it was not binding.” (A woman said 
that a storm-window salesman called on 
her and talked for two hours. “I signed to 
get rid of him to go to church, I don’t want 
the windows.” But she had to take them 
~and pay.) 

“I signed a contract with a guarantee, 
Now I want my money back.” (A “guar- 
antee” means nothing unless the contract 
tells exactly what is guaranteed—and 
what recourse the buyer has. Some so- 
called guarantees ‘are full of loopholes. ) 

“I never got a copy of the contract I 
signed.” (Buyers are entitled to one.) 

“I didn’t read what I signed; therefore 
the contract is not valid.” (A common 
fallacy. When you sign your name, you're 
supposed to know what you're doing. ) 

“I signed a blank contract and the seller 
filled in the terms.” (‘This happens shock- 
ingly often. If you can prove fraud, you 
may sue and get your money back. But it’s 
a long, nerve-wracking process.) 

“The salesman told me I could cancel 
my order within a week, so I signed. Now 
I can’t get my deposit back.” (Many con- 
tracts read, “No verbal representations are 
recognized.” That means the buyer must 
get everything in writing. ) 

Contract or not, the best way to insure 
satisfaction is to deal with people or con- 
cerns you know are trustworthy. Estab- 
lished stores and craftsmen often bend 
over backwards to satisfy even customers 
who are plainly wrong. 

If your agreement involves a large sum 
of money, always consult a competent 
attorney before signing. END 


Air Force Gets a Fast 
New Cargo Plane... 


\= 


Open rear cargo door of one C-130 Hercules frames another of the new turboprop transports. 


EW 370-m.p.h. workhorse has 
joined our Tactical Air Force. It is 
the C-130 Hercules, a four-engine 


turboprop combat transport that can 
take off or land in less than 1,000 feet. 

In 20 minutes’ ground time the 62-ton 
Lockheed plane can be changed over to 
do many different jobs 

© Haul 20 tons of cargo. 

© Parachute-drop s fale loads weigh- 
ing up to 25,000 pounds. 

@ Carry 74 litter patients and two 
med: attendants in hospital comfort. 

© Fly 92 fully equipped infantrymen. 

©@ Dump 64 combat paratroopers from 
side doors or out a rear ramp opening. 


‘A NIKE MISSILE FITS EASILY into compartment 
that is readily convertible to haul personnel. 


...and plans one 4 times bigger > 
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World’s Largest Plane Will Carry 


WINGED leviathan able to lift a 

half-million pounds—itself and a 
100-ton payload—off a runway is now be- 
ing developed. It will be the biggest 
man-made bird yet. 

With a 50-ton half load of military 
supplies, the C-132 will range 3,500 miles 
at 460 m.p.h. the Air Force, re- 
vealing first details on its “logistic air 
transport of unprecedented dimensions 
and cargo capacity.” 

The speedy giant is now in the mock- 
up stage of development at the Tulsa, 
Okla., plant of the Douglas Aircraft Co., 
where these exclusive photos were taken. 
Each of its four turboprop engines will 
develop 15,000 hp.—more than the total 
power of all four engines of a Super 
Constellation airliner. The 200,000 
pounds of payload the C-132 will haul 
would be equivalent to 1,000 fully 
equipped combat troops, if they could be 
squeezed into the cargo compartment. 

The 250-ton gross maximum takeoff 
weight of the C-132 is almost four times 
that of a DC-7 commercial airliner, or 
twice that of the new, not yet operational 
C-133 military transport. 
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Span of wing has not been announced, but it is a long walk for this worker from tip to root. 


One sky giant like the C-132 shown in mock-up 


50 Tons to Europe Overnight 


mal runways. END 
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mall to be seen with ordinary mi- 
roscopes, promise the most power- 
ful permanent magnets ever made. 

Embedded in plastic, metal, glass or 
rubber, the specially prepared iron dust 
yields magnets that are easily fashioned 
into any desired shape. 

Announcing this new way to make 
magnets, the General Electric Company 
calls it a major scientific breakthrough. 
maller, lighter, more accurate and 
rugged electric devices will result— 
exposure meters, aircraft instruments, 
countless other magnet-using articles, 


| VEATHERY particles of iron, too 
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ON DUST, shown mag) 
fied 20,000 times by elec- 
tron microscope, makes 
superpowerful permanent 
magnets. Elongated par 
cles, whose shape is key 
feature, are aligned in plas- 
tic or other binder. 


TINY IRON PARTICLES are 
made 


by GE by electro- 
1g them from solution 
n compound into tank 
of liquid metal, such as 
mercury, which forms cath 
ode, They float to surface 
and can be gathered by 
hand with a magnet (left). 


It will be some time before the iron- 
dust magnets are commercially available 
in quantity. But experimental ones have 
proved as powerful, in proportion to 
size, as today’s best commercial magnets. 
“And we believe,” says GE, “that we can 
make them 10 times stronger.” 

More has been learned about mag- 
nets’ basic structure in the last 10 years 
than in the previous 20 centuries, GE 
notes. In our schooldays, we were taught 
that ordinary soft iron was fine for elec- 
tromagnets, but no good for permanent 
magnets—since, as everyone knew, a 
solid chunk of iron wouldn’t stay mag- 


FROM THE LABORATORIES 


Dust Makes Supermagnets 


ORNAMENTAL MAGNET (left), of iron dust em- 
bedded in lead, contrasts with conventional one 
(right) and offers example of novel shapes and 
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NEW MAGNETS of 


— 


2 
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design surround plate- 
ful of iron-dust material. It looks black be- 
cause of particles’ fineness. A pound contains 
more than a billion billion of them. 


netized. So old-fashioned “horseshoe” 
permanent magnets were of tungsten or 
chromium steel; more modern ones, of 
Alnico, an aluminum-nickel-copper all 

“Fine-particle” permanent magnets 
are the latest advance. By using a mag- 
netic material in small particles, rather 
than in solid form, they have upset former 
rules and turned some of the least likely 
materials into the best. Powerful enough 
to rate as “supermagnets” are three 
principal kinds: 

Westinghouse has recently announced 
supermagnets of manganese bismuth, a 
powdered compound of these two met- 


materials now possible. Patterns below, formed 
by common iron filings on sheet placed over 
these magnets, compare their magnetic fields. 


EXPOSURE METERS vividly show new magnets’ 
ssibilities, At left is conventional 
idget experimental one (not 
ith an iron-dust magnet. 


als, embedded in plastic (PS, Sept. '56). 
Barium ferrite, a readily molded c 
ramic composition of barium and iron 
oxides, has been developed abroad and 

introduced here for supermagnets. 

Now come the supermagnets of pure- 
iron particles. According to theory, GE 
maintains, their maximum __ possible 
strength far outranks that of the others. 
And it can be boosted even a little fur- 
ther, GE scientists say, by using an iron- 
and-cobalt combination of _ particles. 
However, the iron-only magnets have the 
big advantage of requiring no strategic 
materials—Alden P. Armagnac. 
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What’s All This Fuss 


If you’ve been puzzled by the lingo, awed by the crowds at the 


EDITOR'S NOTE: For the past several months, 
Poputar Science. has featured in each issue an 
article about one of the various components 
that make up a high-fidelity sound system. We 
have covered turntables (Oct. 56). pickups 
(Nov. '56), tone arms (Dec. °56). amplifiers 
. 57), speakers (Feb. 57) and our own 
Test Record (Jan. °57)—which enables you 
to evaluate your equipment. An article on page 
196 of this issue tells you how to use the test 
record to tune your speaker cabinet. 

These articles were intended mainly to pro- 
vide expert, professional advice for technically 
minded audiophiles. So many readers asked us 
for a more general explanation of the subject, 
however, that we present the following article 
for all music lovers who have thought of add- 
ing hi-fi equipment to their homes, 


UST eight years ago the high-fidelity 
industry” was a curiosity. It con- 
sisted of about 30 little manufacturers 
who worked in garages and lofts to 
make mad-scientist-looking stuff which 
they sold to a few thousand people called 
“audiophiles.” The audiophiles assembled 
the stuff into absolutely spectacular 
phonograph rigs, which they put to the 
most peculiar uses. For example, they 
liked to turn the volume up full and flood 
the neighborhood with a magnificent 
rendition of a summer thunderstorm. Ex- 
cept for the neighbors, however, no one 
paid much attention. In those d high 
fidelity was such a rarity that if you 
heard a man complaining about “flutter 
and wov ou just thought he had a 
nervous condition, 

Today, the 30 manufacturers in garages 
have become about 150 manufacturers in 
bustling little factories. The coterie of 
fans has spread to every city in the na- 
tion: In New York alone, the last hi- 
show burst the seams of the Trade Show 


HAPPY HANGOUT FOR HI-FI FANS: A typical 
scene at Harvey's on New York's Sixth Avenue. 
IIB porutar science 


Building with 30,000 paying customers. 
Almost overnight, high fidelity has be- 
come the biggest new popular hobby 
since the invention of photography. Its 
appeal lies in its amazing ability to create 


the illusion that the music you hear on a 


About H i- Fi? By Robert L. Heilbroner 


dealer’ 


record or a radio is being performed 
right in your room. The hi-fi word 

for it is presence 
“When I listen to 
ays one enthusiast, 


s being in 
the concert hall. Th 


re isn’t any machin- 


, and defensive about your old Victrola, here’s the lowdown. 


ery to get between the music and mi 
The ourse, a great deal of 
machinery in hi-fi, and an even greater 
deal of mystification about just what 
it does. Actually, rig, like any 
aph, has four ma- 
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THE TRUE AUDIOPHILE—in this case, James Ly- 
sisoclate editor of the American Record 


‘components, not about thei 


jor components: a record player, which 
is the part with the pickup arm and 
needle; an amplifier, which is the box 
with the knobs outside and the electronic 
business inside; a loudspeaker; and, for 
the audiophile who wants glorified radio 
reception, a tuner. What differentiates hi- 
fi from non-hi-fi is what distinguishes a 
custom-built yacht from a rowboat. In a 
high-fidelity ‘set each component is 
superbly precise instrument 
right. Hence most hi-fi fans spend long 
hours agonizing over the choice of rec- 
ord player versus turntable “B,” de- 
bate whether this should be combined 
with amplifier “X” or “Y,” and will prob- 
ably go to their graves still undecided 
as to which is exactly the right loud- 
speaker. 


NE all-out high-fidelity man began 
some years ago with a rig using a 
single speaker. It wasn’t quite good 
enough on the low tones, so he added a 
special “woofer,” or low-register speaker. 
That left the high tones lacking, so he 
put in a tweeter to take care of the high 
sounds. That still wasn’t quite fi enough, 
so he put in an extra middle-range 
“squawker.” That wasn't quite good 
enough for—well, he now has 22 speak- 
ers, and he isn’t quite satisfied yet. 

For such audiophiles, the sheer tech- 
nical brilliance of hi-fi can become a 
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delightful end in itself. In fact, true ad- 
dicts buy special records such as Emory 
Cook's “Rail Dynamics,” an ear-splitting 
recording of the screech, clatter and blast 
of passing trains, which, when played on 
a properly sensitive rig, does everything 
but throw cinders in your face, Or they 
will play records with tones so low you 
can’t hear them—you have to feel them 
in your stomach, And sheer perfection is 
reached when the hi-fi bug turns up his 
controls full and puts on the supreme 
test record—a disc with unrecorded 
grooves. Listening in rapt attention for 
the least sign of motor rumble or un- 
desired hum, he has achieved the dream 
of dreams—a flawless machine that will 
play in complete silence 
These agonies apd antics can perhaps 
be better understood if we stop to ap- 
preciate the fantastic job that a phono- 
graph—any phonograph—is supposed to 
do. Take a violinist playing a single note: 
From the audio engineer's point of view, 
the fiddler is merely making the air vi- 
brate. If he plays a high note, the air 
molecules do a jig; if he plays a low note, 
they perform a stately gavotte, For each 
note there is a vibration rate, which the 
sound engineer calls a “frequency”: The 
bottom note on a piano, for instance, has 
a frequency of 27.5 cycles (to-and-fro 
movements ) per second, whet the top 
note on the keyboard has a frequency of 
second. 
ic were only a matter of 
frequencies, we couldn't tell one instru- 
ment from another, for the frequency of 
middle C is the same whether it is 
scraped on a string, blown through a 
horn or produced by the human throat. 
What enables us to distinguish among 
instruments is that each one also causes 
the air to vibrate in additional patterns, 
called overtones. These are as individual 
for each instrument as fingerprints. 
Now multiply the enormously compli- 
cated sound pattern of one violin by 20 
other violins. Add the special vibrations 
of the cellos and the contrabasses. Put 
in the funeral-march frequencies of the 
timpani and the St. Vitus dance of 
flutes and piccolos, and you have an idea 


of the commotion in the air of Carnegie 
Hall when a symphony orchestra attacks 
a score. What the sound engineer has to 
do is “translate” this Niagara of air vibra- 
tions into wiggles in the groove of a 
phonograph record, using the most sensi- 
tive microphones, electrical equipment 
and precise cutting styluses. 


HEN we lower the phonograph nee- 

dle onto a long-playing record, we 
force its tiny point to racket along a track 
2% thousandths of an inch wide, where it 
gets buffeted back and forth by the turns 
and twists of the trail like a miniature 
bobsled, The vibrations travel up the nee- 
dle into a device that generates a minute 
electrical current. We soup up the current 
several thousand times by means of an 
amplifier, presumably without adding or 
subtracting an iota from its original pat- 
tern. The fortified current goes into a 
loudspeaker and through a coil, which 
gets pushed and pulled by a magnet. The 
coil, which is hitched to the loudspeaker 
cone, shakes that cone back and forth 
much as one might shake a blanket. In 
turn the cone batters the air molecules 
and presto!—the result is supposed to be 
exactly the same complex pattern of 
vibrations that perturbed the air in Car- 
negie Hall. That's all there is to it. 


wrt does high fidelity do that an 
ordinary phonograph doesn’t? Actu- 
ally it does nothing very differently. It 
just does everything so much better that 
the result of switching from low- to hi-fi 
is like taking off earmuffs. For high-fidel- 
ity recording today packs a good deal 
more into the wiggles than used to be 
there, and even a “low-fidelity” recording 
asks more of an ordinary phonograph 
than it can do. The very low frequencies 
of the bass instruments won't work up 
enough energy on an ordinary machine 
to make the speaker vibrate the air, while 
up at the other end of the sound spec- 
trum the twitterings of the high strings 
produce such high frequencies that a 
run-of-the-mill amplifier or speaker sim- 
ply can’t cope with them faithfully. Add 
to this the “wow” or “flutter” produced 


A NEWCOMER TO HI-FI may lary to embark 
upon the hobby with a rig that looks elegant 
as well as sounding nice. The industry is now 
changing its style to cater to this trend. 


by turntables that wobble ever so slight- 
ly, the buzz of amplifiers and loudspeak- 
ers, and you can see why a hi-fi buff 
speaks of low-fi in tones mingling pity 
with horror. 

Turn it around, and you can see too 
someone who never heard 


wi 


hi-fi before often can’t believe his ears. 
One man, hearing Haydn's it 
Symphony” in a hi-fi salon for the frst 


time, refused to believe he had the same 
record at home. He had simply never 
heard all the instruments before. 

High fidelity goes after interferences 
ly precise engineering, If 
able, for example, is as much as 
a hundredth of an inch off true, or if 
the motor is a split heartbeat off even, 
“wow and flutter” rear their ugly heads. 
Hence a hi-fi turntable maker machines 
and rejects, machines and rejects until 
he has a table accurate to within less 
than one-thousandth of an inch. 


T= same perfection chi wan 
each part of a first-rate hi-fi rig, 
pickup, for example: the part that Hae 
the needle. A low-fi pickup makes the 
needle act like a blunt club that stumbles 
down the record groove. A hi-fi pickup 
(often a magnetic type), using a dia- 
mond needle to resist wear, is feather- 
light and so sensitive that it responds to 
[Continued on page 250) 
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A STERILIZING BATH in detergentladen steam 
is the first thing that the cart doctors order. 


Technibilt trucks carry equipment behind their 
cabs for superheating and pumping water 


They Doctor Ailing Grocery Carts 


HAT almost universal American ve- 

hicle, the supermarket cart, may ap: 
pear to be indestructible, but it develops 
ailments just like the family car. 

Its wheels get scuffed flat, or jammed 
with dirt-caked grease. Its frame accum- 
ulates drizzles of syrups and juices and 
milk, which soon generate acids that eat 
away the chrome finish. Its nose bar gets 
broken and its seat gate crumpled, most- 
ly when heedless grocery boys try to 
nest and push too many carts at a time. 
Its wire basket gets dented in collision 
with heavily loaded stock carts, Some- 


SWIVELS ARE LUBRICATED after steam-cleaning 
has removed the dust, string and sawdust that 
accumulate there, often in a goop so thick that 
tely stops the swivels from moving. 
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times, after being emptied outside a mar- 
ket, it is abandoned to be bunted about 
or forced out of shape between a backing 
da wall or parking-lot divider. 
Doctors for ailing carts throughout 
the Southwest are the Technibilt Corp., 
Glendale, Calif., which treats 30,000 of 
of them a month, Technibilt keeps on the 
road a fleet of nine servicing trucks, 
manned by factory-trained mechanics, 
which roll up beside supermarkets and 
periodically put carts through a revital- 
izing routine th shown in the ac- 
companying photos. 


STRAIGHTENING OUT DENTS is done with rubber 
mallets. Carts with broken bars or wire mesh 
are taken back to the Technibilt factory for 


rewelding unless the part needs replacement. 


Drop Bombs UP 


An acrobatic technique that nearly made the screwball 
bin gives a pilot time to escape from his own deadly blast. 


bomb can be suicide. Even small 
nuclear weapons have big blasts, 
enough to blow a fighter-bomber pilot 
and his plane out of the sky if he’s too 
close to the target when egg hits. 
Bomb-carrying fighters, nevertheless, 
must be able to come in low—right over 
the treetops if necessary. For one thing, 
they do not carry the complex aiming 
systems that make it unnecessary for the 
high-flying big bombers even to see their 
targets. A fighter pilot must positively 
identify his target. In dive bombing, a 
pilot}would have to pull out at a very 
high altitude to escape a nuclear blast; 
this would make target identification dif- 


I OW-ALTITUDE attack with an A- 


ficult on a clear day, and impossible in 
bad weather, 

That was the problem that had the 
Air Force tactical experts stymied a few 
years ago. They asked for suggestions. 
They got ther vy the hundreds: para- 
chute bombs, glider bombs, guided 
bombs, and one that bombs be towed at 
a several-miles safe distance behind the 
plane. 

Then came L.A.B.S. More than a sug- 
gestion, it was a complete Low Altitude 
Bombing System that had been devel- 
oped in six weeks of spare time by Joseph 
A. Ryan, a lieutenant colonel who had 
flown many low-altitude missions as a 
P-47 fighter pilot in Europe during World 
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SEVERAL MILES SHORT OF TARGET, the pilot c: 
toss his bomb up at a 60-degree angle and be 


OVER THE TARGET AND AWAY FAST to on-the- 
deck escape is illustrated here in the 110-degree 
tossing technique, Target identification is pos- 


War II. At first glance the device looked 
so simple that it was in danger of being 
put in the “screwball” bin 

A good look at Col. Ryan's calcula- 
tions, wiring diagrams and cardboard 
models, however, quickly convinced the 
powers-that-be, Permission was granted 
to use the Air Force engineering and 
vlectronic shops at Wright Field to turn 
out a prototype. Today the 39-year-old 
senior pilot and aeronautical engineer is 
busy with other things, but his L.A.B.S. 
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60-degree technique, however, calls for a ground 
identification point at which the sy 


ing accuracy high. During its 
sive maneuver the plane is a 
difica ae et for enemy ground fire. 


brainchild. for which he received the 
Legion of Merit, is operational with the 
Air Force throughout the world. 

L.A.B.S. is simple, certainly so far 
as the pilot is concerned. Whatever black 
magic it performs goes on in a “little 
black box” whose working are a well-kept 
secret. It has a computer, Col. Ryan 
admits. Ask him what kind of a comput- 
er, or how it works, and he smiles and 
changes the subject. 

Range is presumably the most impor- 


POSITIVE VISUAL IDENTIFICATION of the target 
may be necessary. A 90-degree tossing, as above, 
lets the pilot get close, then throws the bomb 


toma PATH 


A CHANGED SITUATION: As the pilot comes it 
for a 110-degree toss bombing, he sees that 
intended route of escape beyond the target 


tant piece of information that has to be 
fed into the computer. This can be preset 
before takeoff or put in by the pilot dur- 
ing flight, as would be necessary on tar- 
get-of-opportunity missions. From then 
on everything is automatic. As the pilot 
comes in over enemy territory on the 
deck, he watches a light in his gun sight. 
When it goes out, he pulls up in a steep 
climb, at top speed, flying on instru- 
ments. At exactly the right altitude, the 
mechanism tosses his bomb load aw 


ae 


| 


straight up, enabling him to go into his turn and 
put three to four miles of safety behind him, 
Accuracy is greater than 60-degree tossing. 


heavily defended. He alters his tactics, tosses 
the bomb, turns over on his back and scoots 
back in the direction from which he came in. 


and up at an angle that will take it on a 
trajectory terminating at the target. 

Meanwhile the pilot completes a tight 
loop or other escape maneuver and 
speeds away, hitting the treetops again 
to evade enemy fire. The relatively lei- 
surely trajectory of the bomb gives him 
ample time to put several miles between 
himself and the nuclear burst. 

Pilots like L.A.B.S. for another reason. 
It's an excuse for acrobatics at low alti- 
tude.—Herbert O. Johansen. 
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THERMONUCLEAR 
FURNACE 


FUEL cas 
(HEAVY HroRoGeN 
ENTERS, FURNACE 


—> 


TURNING HEAVY HYOROGEN WTO 
HELM, AND LIBERATING ENERGY 


ower plant may look like this, one plans 


Will This Furnace Yield 


FLDROGEN from the sea will fu 

us safe and unlimited nucl 
power, when we learn to harness the H- 
bomb’s fusion reaction. First, a way must 
be found to kindle it, less violently than 
with an A-bomb. 

Then comes the problem: What 
could withstand the sun-hot flame? One 
possible answer, pictured here, is offered 
by Dr. sien, former Caltech 


‘ebox 


Hsue-shen 


professor of jet propulsion 


A giant cylinder of graphite forms a 
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heat-resisting “fusion furnace.” Pumped 
through the porous wall, heavy-hydrogen 
gas cools it, and fuels the flame within. 
Hot gas from the furnace drives gas tur- 
bines coupled to electric generators 
Unburned fuel in the turbines’ ex- 
as is purified of “combustion” pro- 
1elium and tritium—and pumped 
back to the furnace, along with fresh 
fuel to replace what has burned. 
The furnace must be at least 325 feet 


in diamete nd 3,250 feet long, by Dr. 


VASA AP AO SY 


output of all power stations in U. S. today. 


H-Power? 


Tsien’s figuring. One such plant would 
produce 300,000,000 kilowatts, more than 
all U. S. generating capacity today 
Some scientific critics doubt whether 
gas cooling will suffice to keep Dr. 
Tsien’s furnace from going up in smoke. 
For many hold that the thermonucle: 
flame will vaporize any known material, 
and so can be confined only by an elec- 
trical or magnetic field. But most are 
optimistic that, eventually, all H-power 
problems will somehow be solved 


ESTAATED TEMP. OF WALL 4000" F 


SECTIONAL VIEW of H-power furnace (i 
above) shows scheme to enable it to withst 
ture of millions of de I 
{d cool porous-graphite walls 
from them, by interposing 
ool to support H-reaction. Furnace’s 
giant dimensions are compared below with size 
of world’s largest liner and tallest building. 


THERMONUCLEAR FURNACE 


EMPIRE STATE BUILDING 


SS QUEEN ELIZABETH 
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The Truck 


That Can Do 
Practically 
Everything 


By Herbert O. Johansen 


E of the world’s fastest cars— 
O Mercedes-Benz—now has a stable- 
mate that may be the warld’s 


slowest modern vehicle. Its name? Uni- 
mog. It’s an ugly little brute, it boasts 
only 30 horsepower, and it costs $4,400 
stripped. But this blunt-nosed workhorse 
can do just about anything you ask it to, 
from digging postholes to fighting for- 
est fires—anything, that is, except travel 
over 35 miles an hour. 

In first crawling gear its diesel engine 
will nudge it along at 0.2 mph. and 


ROUGH RIDING: That's me at the left, holding 


on for dear life. No road this, but a steep 
wilderness clearing, strewn with’ boulders and 
tree stumps, for a Quehanna power line. 
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Downstream goes Unimog, hea 


th 
gear, and the vehicle will get up to that 
35 miles on a smooth, level road. 

Is it a car, a tractor or a small utility 


hit a top speed of 0.7. Shift to 


truck? The Daimler-Benz people, who 
make the Unimog at Gaggenau, Ger- 


UNIMOG’S WINCH, coupled to a four-legged met- 

al rig, went to work at a nearby farmhouse. It 

pulled an old electric-light pole straight up out 
f the ground as if it were a toothpick. 


for the Susquehanna, With no ig 


nt. Hence its 
iit is 


call it an impleme 


Universal Motoric Geriit. 
the German for implement. 
I saw the Unimog put through its paces 
at Quehanna, an 80-squar 
and development center of the Curtiss- 


‘mer Kunes of Keewaydin, Penn. 
n a boggy hollow that he could 
i juger attach- 


POST HOLE? F; 
needed 

get to 

ment we 


For more Unimog photos, please turn the page 


in its diesel engine to get wet, wa 


1 spray is no worry, 


Wright Corp., in the muddy, mountain- 
ous wilderness of central P Ivania, A 
ground clearance of 18 inches (the ma- 
chine’s) and a fairly jolt-proof spine 
(mine) were helpful 


When the going got r 
{Tes 


sally tough, the 
10) 


AS THE “FARMER'S FRIEND,” our Unit 
operated a plow (above), corn planter, and 
rotary tiller, demonstrating only a few of the 
many farm implements to which it can be mated. 
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For the rest of the day we Unimogged here and there 


‘A FOREST FIRE (simulated) A BIT OF GRADING on a dirt road, using a scas 
on the way back to Quehanna. For this we fier, was the next order of business. Mos 
mounted a tank and spray unit, filled the tank at these pictures were taken by PS pietegriphee 
a woodland pond with a jet-injection pump. Hubert Luckett in a drizzling rain. 


WHAT MAKES UNIMOG SO POWERFUL? The answer is this 
complex gearing and transmission system, with six normal 
forward speeds and two reverses, plus two crawling 

speeds. Their job is to translate engine power into brute 

work force rather than road speed. In sixth speed, for | 
travel at 35 m.p.h., Unimog can haul about a five-ton 

trailer load. Shift to second, with a top speed of four 

m.p.h., and the load can be upped to 42 tons. 


over wild and woolly acres... 


to work on a 
in are a drill, 
light to see 


FINALDRIVE 
Gear 


‘THE WOODS AGAIN, the back was loaded 

th a ton or more of pulp logs. These we 
thea dumped st the roadside by menus of the 
vehicle's air-operated, self-tilting body. 


THEN WE PARKED at the top of a steey 

and hooked the end of the rear-mounte 

cable to a 6,000-pound log. Power was put to the 
winch and the huge tree began a fast climb. 


AS A FINALE for our Unimo; we posed the 
“beast” with a few of the rea hundred at- 


tachments that are available 
plus the U.S.-made Shi 
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Germany, 
awnee “Scout” back hoe. 


driver put the Unimog into four-wheel 
drive and engaged the differential lock. 
Inching along, we got through. 

For work, the vehicle has three power 
takeoffs: front, rear and side. Power 
from the rear can be split for a fourth 
takeoff to operate equipment, such as 
a welding unit, from the truck bed. 

In this country the Unimog comes 
fairly high, as noted above. But there 
are indications that it will be made here, 
and if it is, the price will come down. 

One reason for Unimog’s price tag 
(aside from import duty) is its rugged 
construction, This is necessary not only 
because of the beating it must take over 
rough terrain, but so that it will hold 
together under the terrific torque put 
out by the small, four-cylinder diesel 
engine. At 2,550 r.p.m. it develops a 
whopping drawbar pull of 5,500 pounds. 
Each wheel unit, for example, is con- 
structed to take full engine torque, which 
happens in four-wheel drive if only one 
wheel is getting traction. 

Ordinarily a Unimog spends very little 
time traveling. It is usually involved in 
crawling, off-road operations or working 
at a standstill. That is why, for mainte- 
nance purposes, the mileage meter is 
generally ignored in preference to an 
elapsed-time meter that shows how many 
hours the engine has worked. In fuel 
consumption it gives 22 miles to the gal- 
lon on the road, or one hour of non- 
driving work on 1% gallons, 

Compression ratio of Unimog’s en- 
gine is 19:1, compared to a high of 10:1 
a US. gasoline engine. This high com- 
pression ratio is a characteristic of diesel 
engines, which do not use spark plugs. 
Since cylinder-compression heat burns 
the fuel, there is no danger of pre-igni- 
tion. There is better combustion—more of 
the fuel is burned. 

After several days of seeing the Uni- 
mog at work, I was invited by Dr. A. 
Feldmann, of the Daimler-Benz Co., for 
a spin in a sleek, low-slung Mercedes- 
Benz 300 SL. We tore down the 10-mile- 
long Quehanna private road at 120 m.p.h. 
That was play—not work—for the 300. 
But can it dig a ditch? END 


He Runs a Floating 
Supermarket 


Rivermen have never had it so 
good, since Jim Walden started 
his midstream grocery store. 


By George Laycock 


ED to the shore in the bustling to diesel oil—and all its deliveries are 
river harbor at Memphis, Tenn., made out in the middle of the muddy 
is one of the country’s most un- Mississippi River 


usual and successful supermarkets. Its This floating store, the Jim Walden 
sales include everything from corn flakes Marine Supply Company, does a 1-mil- 


Pilot of the 32-foot Walden” totes load of groceries aboard for delivery in midstream, 


lion-dollar annual business and is still 
growing. 

Ex-Marine Jim Walden came up with 
his unusual idea about 10 years ago. 
Then, river-boat captains had to tie up at 
Memphis as long as seven hours simply 
to take on supplies. For a big tow boat, 
this could cost $100 an hour. Walden 
reasoned that if they could buy supplies 
in midstream they wouldn't even have to 
slow down at Memphis. 

Starting out with $200, Walden 
rented a small boat and arranged to sell 
groceries for a Memphis store. Then he 
tried to meet boat captains in midstream, 
and talk them into buying groceries. 

Walden struggled until he made a deal 
for a marine radio transmitter. He could 
now keep up a steady flow of calls to 
ing boatmen. Gradually they began 
n about his fair prices and fast 
. Business picked up. 
selling only groceries, his margin 

‘as small, What he really hoped 


But 
of profit 
to establish was a type of river delivery 


no one else had tried yet: He wanted to 
refuel river boats in midstream while 
they kept up full speed. 

Lack of operating funds stopped him 
short, Then he met Charlie Smith and 
Smith came into the business with him. 
They bought the boats and delivery 
barges they needed for fuel oil, and told 
the river captains they were in business. 

They sold 460,000 gallons of fuel oil 
in their first month. Fuel soon became 
the major sales item. The floating store 
now sells about $75,000 worth a month. 

But Smith and Walden never get so 
engrossed in big deals that they forget 
the little things. “Service,” says Smith, 
running the store while Walden is on 
sick leave, “is what we really have to 
sell.” So the Boat Store handles laundry 
for crewmen, delivers mail and news- 
papers, cashes checks, provides emer- 
gency medical s Up and down the 
Mississippi everyone is pleased with the 
way the new river service has turned out. 
The boat companies’ profits have in- 
creased. The boat captains are meeting 
their schedules better. And Jim Walden’s 
Boat Store is making money. 
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base in M 


nphis harbor 


I by Charlie 
clerks back 
ing from the 


Walden out on the Mississippi River 


The delivery tug Tee Gee transfers fuel oil from 


grocery li the crews can transfer The river cap- 
ders sometimes go tain ordered th hours earlier, 
while he was still $0 miles downriver. 


he river. END 


its barge to river boat (behind barge) pushing its own string of barges alo 
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Aluminum tubes, subdivided into water- 
tight compartments, make up the hull of 
a new pleasure craft that combine: 
with safety. Short of a serious coll 
it is almost impossible to sink or capsize 
the Hydromobile, even when maneuver- 
s its maker, Hupp 
Engineering Associates, Bloomington, 
Ill. Tail sections on either side of the 
d (left) serve as a platform for 
diving and climbing back aboard. 


What’s New Afloat 


At home on land or in water, the Sports- 
man is both outboard cabin cruiser and 
a house trailer. When the owner decides 
on a change of scene after a sea voyage, 
he simply noses into shore, cranks down 


the retractable wheels, and hitches onto 
the family car. The novel 28-foot amphib- 
ian, made by the Neptuna Corp., Glen- 
dale, Calif., sleeps four and is equipped 
with complete kitchen facilities. 


A few inches of water is all this inboard 
needs, and its propeller still won't scrape 
bottom. The reason, shown in the multi- 
exposure photo at right, is a device, de- 
veloped by J. W. Daniels of Fort Myers 
Beach, Fla., that automatically adjusts 
the rudder and propeller according to 
varying water depths. When a hinged 
skeg, or protective “mud shoe,” touches 
bottom, it forces the unit up out of the 
way so that it clears obstacles safely. 


Aluminum tubes, whi 


and props that retract, anda 


floating playroom, add up to more fun—and safety, too. 


Just for fun afloat, here's a recreation 
and rest pavilion on a raft. Roomy as a 
rumpus room, it has a shaded, screened- 
in area for meals and use at insect- 
swarming time. Surrounding it is plenty 


of open space for entertaining friends, 
Powered by two outboards for leisurely 
cruising along inland waters, the craft 
cruises along so steadily that the young- 
sters have to supply the rock-'n-roll. 


IN taste... " 
"A eamagso 


They cruise 5,000 miles to nowhere: 


The Offshore 
Radar Ships That 
Protect Our Cities 


SHIP‘S SCOPE WATCHERS, relieved by a fresh 
crew every 20 minutes to prevent eyestrain, spot 


By Wesley S. Griswold 


ILOATING sentry posts are rapidly 
F slosing gaps in the invisible shield of 
radar designed to protect us all from 
surprise attacks by enemy planes. 
By July, 36 naval vessels crammed 
with apparatus for scanning sky and sea 
for miles beyond the limit of man’s vision 


TRACKING DISTANT PLANES, which may be 
iendly or hostile, crewmen at the transparent 


blips that warn of jin radar range, 
notify men at the plotting board (below). 


will be plowing through lonely waters off 
our east and west c% Mi of them 
are already at their dreary patrol duty, 
helping blimps and radar-equipped 
planes and Texas Towers (PS, Oct. '55) 
guard our seawa 
continent-wide ch: 
( 3) are fast be 
to forestall sneak air raids a 


rd flanks, while three 
ins of radar outposts 
ng forged 


plotting board record the aircraft's speed and 
courses, phoned to them by the scope watchers. 
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IN CONSTANT TOUCH WITH LAND, the Scanner’s 
radiomen keep the ship's Combat Information 

nked. by radiophone with an aircraft 
control and warning center on the Pacific Coast. 


northern land approaches. More than 
half of the radar picket ships are main- 
taining a constant, roving vigil far be- 
yond the nation’s Pacific shore, in water 
much too deep for Texas Towers. 

I visited one of these ships, the USS 
Scanner, to find out how it performs its 
urgent task and what life aboard is like. 

Back from her first taste of solitary 
patrolling along a heaving beat 300 miles 
off the West Coast, the Scanner lay at 
anchor in San Francisco. Her four radar 
antennas, resting from a full month of 
ceaseless gyrating, stood still in the sun- 
light while curious gulls wheeled above. 


ID econ down in this converted Liberty 
ship lies the big, air-conditioned 
room that is the reason for her existence, 
the Combat Information Center. Here 
are the scopes on which vigilant men 
watch around the clock for the moving 
blips that are aircraft, often unseeable 
except to electronic eyes, approaching or 
leaving or skirting the coast. 

Here is the brightly illuminated geo- 
graphical plotting board, a lively pattern 
of grids and circles on a vertical screen 
of transparent plastic. On this board are 
marked in chalk dots the paths of planes 
spotted by the watchers at the scopes. 

Here, too, sits the C.1.C. watch officer, 
facing the plotting board, with instant, 
constant radiophone contact with the 
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Aircraft Control and Warning Center on 
top of distant Mt. Tamalpais, just north 
of Golden Gate. 

Five men are on duty at all times, 24 
hours a day, seven days a week, in the 
C.LC. But no scope watcher is allowed 
to stay at his post for more than 20 min- 
utes at a stretch, lest he develop “scope 
fatigue.” 


“WE TRACK and report every air- 
borne object we contact,” the 
C.LC. watch officer told me. ar, 
they have all been planes.” With a laugh, 
he added, “And all friendly. 

“We are given two minutes to establish 
the aircraft's track before calling Mt. 
Tam. And Mt. Tam is allowed three min- 
utes to find out whether the aircraft is 
friendly or not, by means of a coded 
system of challenge and answer that 
every friendly pilot is equipped to com- 
ply with. If identification isn’t certain, 
Mt. Tam orders a scramble of inter- 
ceptors. They get off fast. In less than 
seven minutes from the time we pick up 
a track, jets can be on their way out to 
have a look at the ‘unknow: 

“Can you guide them to it? 

“Oh, yes. If the ‘unknown’ is out be- 
yond shore radar control, we can take 
over and direct the interceptors to the 
target.” 

“How far can your radars see?” I 
asked. 

He replied guardedly. “Well, we once 
picked up land as far as 120 miles away. 
Our long-range radars spot surface craft 
at 25 to 30 miles. We can detect planes 
farther away than that.” 


D2 bis boys make many radar con- 
tacts? 

“It depends on where our station is,” 
he replied. “There are 600 scheduled 
flights into and out of the U.S. every day, 
and a goodly share of them approach or 
leave the West Coast. Still, if we don't 
happen to be sailing near an air-traffic 
lane, we don’t get much business, We've 
had as many contacts as 40 in 24 hours 
and as few as one.” 

“In other words, life can get mighty 


dull here on the Scanner,” I remarked. 

“It can,” he said, 

Yet among the crewmen I talked to on 
the Scanner only one didn’t like the ves- 
sel. Peevish Pete hated it. 

“What's wrong with life aboard a radar 
picket ship?” I asked. 

“Sir, it just ain’t no fun,” he said. 

Inspecting the Scanner, I had looked 
with wonder at her movie theatre, where 
a new film is screened each night; basket- 
ball court; hobby shop, loaded with 
power tools; boxing ring; Ping-pong 
tables; golf driving range—all provided 
in the cavernous compartments that once 
were cargo holds in this ex-freighter. 

I had peered into the tidy, commodi- 
ous bunkrooms; seen an absorbed group 
of sailors at the soda fountain; heard the 
ship’s hi-fi radio; noted the several TV 
sets, all resonating with noisy entertain- 
ment; eaten excellent food in a warm 
messroom; overheard old hands gleefully 
sending earnest novices in search of 
stretchable ladders and enjoying other 
time-honored nautical gags. 


BN VIEW of all this, the Scanner cer- 
tainly seemed to be a happy ship. 
“Pete,” I said, “I think you're just plain 
hard to please.” 
He looked at me with bitter distaste. 
“We don't see nothin’,” he said angril: 
“No land, no ships, no mail—no dames. 
What we get is fog and rough weather, 
and foghorns blattin’ all night.” 
“Doesn't the ship get mail?” I later 
asked the Exec, a ruddy young man. 
“Nope. You see, we go way out beyond 
copter range, and nobody's rigged up a 
delivery service by seaplane or ship. But 
we're just getting started. The Navy'll 
get around to it,” he added confidently. 
“How far do you travel in a month?” 
Cautiously, he replied, “Oh, around 
5,000 miles. I can’t tell you what kind 
of course we steer. That's classified.” 
“And you never actually get any- 
where?” I said. 
“That’s right,” he agreed cheerfully. 
“Except back to port—at the end of 
every four weeks.” 


[Continued on page 234) 


A SCRAMBLE STARTS at the nearest interceptor 
base five minutes after the Scanner's radars, 
hundreds of miles aw. e picked up an 
t prove it is friendly. 
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aerial intruder that ca 


Missile Has Own Hangar on Sub Until It Roars into Sky 
Movep out from its deck hangar to a launching platform, a Regulus I 
guided missile is prepared for firing in this picture sequence just re- 
leased by the Navy. At right, it roars skyward, hiding the sub in a 
cloud of smoke. A new supersonic, long-ranze version, Regulus II, is 
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Picture News 


IN THE WORLD OF SCIENCE 


able landing gear and an elec 
ack after it drops its warhead. 


now under development. It has retr 
tronic “brain” that will bring the “bir 
Although Regulus II is intended for sub, ship and shore firing, it could 
unched from bombers such as the B- , enabling them to 
se their nuclear packages hundreds of miles from a target. 
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‘TweRE’L be no passing marks for this student if he continues to throw 
the dirt from his tractor’s hydraulic shovel over to the far side of the 
dump truck. This is only one phase of the comprehensive course in 
earth-moving recently established by Greer Shop Training, Inc., of 
Chicago. The students practice on 600 acres of good earth near Joliet. 


Concrete “Engine” Plugs In for Diesel-Electric Power 

Concrete treatment has prolonged the life of an obsolete diesel 
engine on the Chicago and North Western Railway. With its diesel unit 
removed, and the weight replaced by a block of concrete, it serves as a 
second, or booster, engine, receiving electric power for its traction motors 
from a normal diesel. It is used in freight yards. 
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Shock Wave Shows What Bullet Does to Sound Wal! 
photo of a bullet pas 


pers 
arrier.. Using the “achliaren” method, Prof. Hubert Schardin 
photographed it at 1/10,000,000 of a second. Above the 

ock wave of the projectile is refracted in the heated 
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PICTURE NEWS 


Doorless Czech Car Has Look-Alike Front and Rear 

Use of the same molds for both front and rear of the body brings down 
the cost of the Avis, a 750-pound baby Czechoslovakian car. There's 
no door; instead, part of the body slides to the rear. The driver sits be- 
hind a centered steering wheel; two passenger seats are set back on either 
side. A 14-hp., two-cylinder rear engine drives the car at 50 m.p.h 


Big-Wing Constellation Outgrows Its Workshop 

RESEMBLING a huge “turn-right” signal, the outboard wing section of 
a Lockheed Super Constellation airliner sticks out through a slot in the 
door of a tank-sealing shop at the company’s Burbank, Calif., plant. 
Reason is that the wing span of the Super Connie has grown from 123 
to 150 feet, necessitating this strange wing-sprouting structure. 


Dummy Shows Dress for New High-Flying French Jet 

TrweNr II is a supersonic interceptor powered by jet engines at the 
wing tips and a rocket unit (shown blasting away at lower left) 
ar, The French say that its altitude is limited only by the pilot's ability 
to take it. This means a pressure suit, which was shown recently in 
Paris by a model sitting in a new type of ejection seat 


TV Brings Visual Instructions to Larger Classes 

IN A large auditorium, such as the one below, only those sitting in 
the first few rows could easily see the chemistry experiment being con- 
ducted by an instructor at Pennsylvania State College. But by 
of closed-circuit television with multiple receivers, two of which are 
shown, every student gets a close-up view of what is going on. 


eee 


3 i 
Motor Runs Safely at Heat That Lights a Cigarette 
Ron for 50 hours at temperatures of more than 900 degrees, this tiny 
400-cycle electric motor gets hot enough to light cigarettes without 
burning itself out. Such heat-resistant equipment will be necessary for 
the controls of tomorrow's hypersonic planes and missiles. As a bonus, 
the General Electric motor also is resistant to nuclear radiation. 
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Guided Mi: 


les Go to Sea Aboard a Destroyer 


Twin Terrier launchers aft distinguish the USS Gyatt, first of 16 
World War II destroyers that the Navy is equipping with guided missiles. 
In addition to the supersonic Terriers, the Gyatt carries the latest 
detection devices and weapons for destroying submarines. Two cruisers 
have also been converted to guided-missile ships (PS, July ’56). 


Steam Will Spin Giant Turbine 
Sream at the rate of 2,800,000 pounds 
an hour will travel through the throat 
of this huge new turbine when it is in- 
stalled in a power plant at Linden, N. J. 
This is said to be the largest steam 
flow of any turbine now in existence. 


How Did That Pole Get There? 

Ir was there when an emergency siding 
was being put through in Wellington, 
N. Z. Instead of delaying the job, work- 
men built right through, omitting a few 
ties. Yes, they came back and removed 
it before clearing the track for traffic. 
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How a Gas Turbine May Look Under Hood of Your Car 
“orp has been added to the list of Detroit manufacturers who are ex 
nenting with gas-turbine engines. Pictured here is its experimental 
otive turbine, squeezed snugly into a 1954 model designed to carry 
In this phase of development, Ford appears to be depending on 
rator shown at center to increase fuel economy 


pe 


auton 


A “Galaxy” Is Born: Tiny Nuclear Guns Simulate Cosmic Birth 


Tue split-second sequence below of moids” were shot simultaneously from 
ions swirling at 450,000 m.p.h. ina partial _ eight “plasma guns” into a four-inch glass 
vacuum gives a clue in miniature to the jar surrounded by a magnetic coil. 
birth of a star galaxy that may have taken The guns were developed for thermo 
a billion years. The luminous “pl. nuclear research by Dr. W. H. Bostick of 


8,000,000 Tin Cans Keep Wind Tunnel’s Air Warm 

pensive heaters, North American Aviation loaded 
e spheres of its new subsonic-supersonic 

ach. As heat exchangers dur 

ree drop in air temperatures 

ind speeds up to 2,500 m.p.h. 


INSTEAD of usin 
the eight compre 
wind tunnel with a million tin-can reject 

t blows, they hold a possible 200-de 


orkable 30, The tunnel provides 


pellet across the magnetic field. Spirals 
are fired at 
in the 


Stevens Institute of Technology. Each is 
about the size of a lead-pencil eraser and 
ists of two titanium wires, impr 
ith deuterium (heavy hydrogen 


resulting when several guns 
once strikingly resemble sts 
evolution of heavenly galaxies 
A 10,000-amp. Dr. Bostick suggests that ionized hy- 
drogen in outer space may likewise form 
plasma jets that become stars and planets. 


consi 
nated 
and embedded in ceramic 

electric are leaps the gap, 
wire ends and shoots an ionized hydrogen 


vaporizes the 


Closed-Circuit TV Aligns Sections of Big Gas Turbine 


Wirx a telescopic-lens TV camera (right foreground) centered on 
one section of a gas-turbine shell, this General Electric operator aligns a 
second section by watching its position on a monitor screen. Then he 
bolts the assembly. The setup is designed for rugged, low-light conditions. 
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Truck Too Small? Push a Button 

On THE road, a new 14-ton aluminum 
trailer truck measures a conventional 
eight by 35 feet. But halt it and push a 
button, and a hydraulic system push 
out its sides to 26 by 30 feet, drops 
cordion-folded floors into place, and leaves 
a five-foot foyer. 

Gerstenslager Co., truck-body builders 
of Wooster, Ohio, ry, indus 
trial and mobile-home uses in prospect. 


Ultrasonic Track Skimmer Spots Defects in Rails 

Ruwwc the rails of New York City’s subway and elevated system, a 
“trackwalker” now spots in three weeks as many rail breaks as 267 men 
on foot find in a year. His apparatus is a cathode-ray unit in a diesel car 
which he drives with one hand while skimming a quartz crystal over a 
rail with the other. The crystal sends an ultrasonic beam into the rail, 
which reflects it to a screen, showing up even defects too small to be seen. 


One-Shot Flame Thrower Is Tested for P: 

Unper test by the Army Chemical Corps, this compact flame thrower 
can be jumped with a paratrooper for fig] 
26% pounds combat-loaded, compared with 72 pounds for a multiple- 
shot model, and discharges two gallons of fuel in a single burst. It can be 
fired by hand or remote control, or adapted for use as a booby trap. 
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PICTURE NEWS 


Back Pack Drives Roller Skates 

One-F0oT roller-skate power is not only 
economical but solves the parking problem 
for Bernie Schmidt of Detroit. A small 
gasoline engine, mounted on a padded 
metal plate and strapped to his back, 
transmits power through a flexible shaft 
to the rear wheels of one skate. 
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Baby Carriage Goes Down Steps . 
Bumpine baby on steps or dver curbs 
is eliminated by a hinged device on each 
side of the chassis that drops the two 
front wheels so that the carriage remains 
parallel to the ground. An air cylinder 
returns the wheels to normal position. 


Aluminum Cuts Rifle Weight 
So ticut that it floats on water, this 


new survival gun has an aluminum barrel 
with stainless-steel liner. Developed for 
the Air Force by the Fairchild Engine & 
Airplane Corp., the weapon holds a com- 
pass, matches, fish hooks and line in a 
fiberglass-and-plastic stock. 


Big Gun Gets into Fight Fast 
‘Tue newest in field artillery is the 175. 
mm. T45, whi goes into action fast 
There no need to dig a recoil pit. 
Hydraulic-electric power reduces work of 
the gun crew, and sights read directly in 
numbers instead of off micrometer scales. 


Traffic Cop Shines in the Dark 
POLICEMEN on traffic duty in West Ber- 
lin are now able to light themselves up 
when night falls or the weather turns 
bad. Yellow bulbs are spaced on a harness 
belt, three in front and three in back. 
The lights operate from a small dry bat- 
tery carried in an under-arm pouch. 


City Gets Miles of Fluorescents 
New York City’s Third Avenue r 
ly became the world’s longest fluc 
lighted street—714 miles. The Westing 
house installations (top photo) are 
placed 100 feet apart on alternate sides. 
‘The lower photo shows an experimental 
2 fluorescent highway sys 


em. 
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Giant Push-Button Riveter 
Mass-Produces Aircraft Wings 
Tus completely 
puts holes and rivets in 2 
tion at the 


nr 
20-foot wing sec 
ite of seven of each a minute. 
It needs only one man (to push start and 
stop button ad of five needed on 
hand jobs, yet it turns out wings at North: 
rop Aircraft four times as 
The two black boxes attached to the 
ends of the traveling bed contain punched 
tapes that allow pinpoints of light to ac- 
tuate electronic eyes that guide the work 
transversely; the console behind the opers 
tor controls longitudinal motion and tools 
that drill, ream, countersink and ri 
At left is a portion of the “brai 
behind the operation: a complex c 
that acts on the messages received from 
the electronic ey 
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Army Tests Field Chute Dryer 


A nic edition of the family wash dry 
this 


combin; ringer and hot 

arachutes in 24 
r than hanging 
themvon tbe line Thenal belaiiaoene in 
packages, for laundry work in the field 


PICTURE NEWS 
‘a 


1915 Roadster Has Baby Brother 
Grorcr Monnituer, San Mateo, Calif., 
‘ord that he built 
like it for his son, 
artistic license here and th 
couldn't duplicate parts, The little car 
has no motor; it goes by pedal pushing. 


Swamp-Buggy Fork Lift Carries 6,000-Pound Load 
DesicNep for handling and storing cargo at forward airstrips before 


the storage area is leveled and surfaced, this Air Force fork lift 


at 
home in mud and on rough ground. Its parallelogram arm folds to let 
it into and out of planes. Two seats permit the driver to face either way. 
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Our First Supersonic Bomber 
Outruns Jet Fighters 

‘Tue Convair B-58 Hustler, shown here 
in the first official Air Force photos, out- 
distanced an F-100 jet interceptor during 
arly flight trials. A delta-wing plane, the 
B-58 is small for a bomber, 95 feet long, 
with a wing span of 55 feet. It has four 
underslung J-79 GE jet engines with 
afterburners for bursts of high supersonic 
speeds. Since there is no bomb bay, the 
Hustler will carry its weapons, bombs, 
rockets or guided missiles—conventional 
or nuclear—slung below the fuselage. The 
new strategic bomber, designed to fly at 
50,000 feet, carries a crew of three. 
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New Ideas from the Inventors 


Tractor Rig to Mix Concrete. This 
crane-necked, bucket-ended tractor at- 
tachment might save construction time 
by minimizing the hauling of dry ingred- 


Scoop to Measure Shortening. With 

this adjustable scoop, a cook could 
measure out shortening quickly and ac- 
curately. A sliding thumb button in the 
notched handle would set the scoop's 
capacity, and a forward push would 
scrape its contents cleanly into a pan. 


ients and mixed concrete, The tractor 
would fetch and carry, and the attach- 
ment—using the tractor’s power takeoff— 
would rotate, lift and tip the buck 


Shoe Purse to Free Hands. A lady 

who finds it inconvenient to tote a 
pocketbook every time she goes to the 
store might find these money-carrying 
shoes handy when she wants to keep her 
hands free. The purses would be made 
to resemble ordinary shoe buckles. 


Please turn the page for more new ideas 
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More Inventors’ Ideas 


rush Guide to Mask Paint. The 5 Light Fixture to Fight Fire. Installed 
guide roller on this adjustable brush © in a home or office, this modern chan- 
holder would make it simpler to paint delier would double as an automatic fire- 
a straight line or up to a given point. Set man. A heat-sensitive spray valve would 
for trimming window sash, as shown, the be built into the base, and the reflector 
roller would both guide the brush and bowl would hide a plastic container 
help keep paint off the glass. filled with a fire-quenching fluid. 


Inflated Tanks to Float Plane. A During normal flight they'd be largely 

ditched plane might have a better enclosed within the wing and fuselage, 
chance of ying afloat if it were but in an emergency over water, they 
equipped with these balloonlike tanks. could be inflated to form pontoons. 
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Wiper to Clear Mirror. You wouldn't 

have to stop your car or squirm out of 
your seat to clean rain blurs off this rear- 
view mirror. Its small wiper blade would 
be worked from inside the car through 
a shaft-and-plunger hookup similar to a 
camera shutter-release cable. 


Lid to Turn Can Into Ash Tray. By 

snapping on this rimmed attachment, 
you could convert an empty tin can into 
a man-sized ash tray. The receptacle 
wouldn't be likely to scatter ashes, and 
when it did get full, you'd just throw it 
away and snap the lid on another can. Blind to Block View, Admit Air. The 
two independent sets of slats on this 
Venetian blind would let you close the 
lower slats for privacy, as shown, yet 
open the upper ones to admit light or air. 
The single pull cord provided for each 
set would rotate the slats both ways. 


‘The following patents have Leen issued on these inventions: 
"ni Es 


jane of Patents, Washington 23, 

Te wri to an inventor, the tddresd given above 
wficient, you. may address him (by name"end patent 
“hin care of the Commissioner of Patents, 
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A light that “breathes” out cool air 

is being installed by the workman 
above. Air from a built-in diffuser be- 
hind the fluorescent light bypasses the 
lamp and emerges in a thin stream with- 
out drafts. By eliminating separate air- 
conditioning and lighting fixtures, it 
reduces construction costs. 
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Mechanical fire blower huffs a tiny 

spark into a roaring blaze fast. This 
firemaker sits flat on your fireplace hearth 
or hooks over the edge of a charcoal grill. 
Batteries supply the lung power and a 
control vane aims the draft. 


3 Open-window lock gives you safety 
and fresh air at the same time. Fas- 
tened to the top sash, it secures the 
opened sash in three different positions. 
When the window is locked shut, the 
ventilating arm folds down flat. 


4 A TV antenna—not just a trellis—that 

does the job of a rooftop aerial is what 
you see here. The aluminum Ground- 
Master is said to be unaffected by metal 


5) Rotating heels give you more mileage 

while keeping you on an even keel. A 
circular insert turns as you walk so that 
wear on the rubber is evenly distributed. 


You can also lock the insert and turn it 
by hand as the heel begins to wear. 


sheathing, insulation, wire screens or 
home appliances. To make it impervious 
to moisture and growing vines, there's 
a special covering on active elements. 


: 


ZN 
/ sllse 


Electric toothbrush comes with inter- 
changeable brush heads for each 
member of the family, and refill brushes 
(foreground). A  fractional-horsepower 
motor spins the brush and stops it auto- 
matically if too much pressure is applied. 


uation about the products shown on these pager can be obtained from: 1, Pyle National Co., 1334 North Kostner 


bie & Fitch, 360 Madi 
5. Heeleraft Co. 


“ish Sto, Springfield, IH 


3. Slavmaker Lock Cou, Lancester. Pent 
$6. Proval Corps, 115 West 
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Gus Fixes a 


‘aoe ltaffic Ticket 


Could Gus cop-proof a car that acted up 
only over 50 miles an hour—and then did 


a snake dance in the middle of the highway? 


By Martin Bunn 


HE Model Garage had just opened 

for business when a call from Judge 

Morley Walker brought Gus Wilson 
to the phone. 

“Gus,” the judge said, “I’ve a case of 
traffic violation coming before me later 
this morning that I’m pretty sure will in- 
volve you before it’s cleared up. I suggest 
that you get in touch with Officer Corco- 
ran and discuss the case of the People 
versus Pearson.” 

“How's that?” Gus queried. But the 
judge had hung up. 

“Now what have I done?” the be- 
wildered proprietor of the Model Garage 
demanded of his helper, Stan Hicks. 

Stan chuckled, when told the circum- 
stances. “If I were you, I'd call Jerry Cor- 
coran and plead guilty,” he advised. 
“You're in bad, Gus, 

Gus, puzzled, put in a call to Corcoran. 

“Pearson?” Corcoran said over the 
phone. “Why sure, I know all about that 
case. We're beginning to think this guy 
is nuts. His record shows that he’s been 
driving for years without a traffic viola- 
tion. But within the past month he’s been 
arrested three times for reckless driving. 
I wouldn’t be at all surprised this morning 
if Judge Walker suspends his license for 
a couple of months.” 

“That sounds bad, Jerry,” Gus said 
“But where do I come in on all this?” 

“I wouldn't know,” Corcoran said. 
“But if Judge Walker called you on it, 
I've a hunch you'll find out before the 
day’s up.” 

Gus discovered that Corcoran was right 
when a long-hooded car pulled up before 
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the Model Garage. Its driver whipped 
open the door, popped around to lift the 
hood and peer suspiciously at the motor. 
The man was considerably over six feet 
tall, lean as a plasterer’s lathe, with a 
cadaverous face holding an expression of 
permanent exasperation. 

“What can I do for you?” Gus inquired. 
“I'm Gus Wilson.” 

“Listen to this motor run,” 
begged. 
with it 

“Can't say that I do,” Gus said, cocking 
an ear to the idling straight-eight motor. 
“Sounds pretty to me.” 

A wild look came into the driver's eyes. 
“That's what the cops say. But I claim 
that this rattletrap misses, turns hand- 
springs under the hood and runs back- 
ward half the time.” 

“Cops?” Gus said. “You wouldn't be 
Mr. Pearson, by any chance?” 

“The same,” Pearson retorted. 
supposed to be a reckless driver.” 

“Are you?” Gus asked. 

“No!” Pearson cried. “For years I've 
driven back and forth to my job in Stan- 
field, 80 miles a day, without a traffic 
ticket. Then I buy this jalopy and every 
time I turn around someone blows a siren 
down the back of my neck. I tell you, it’s 
driving me daffy.” 

“Tell me about it,” Gus said. 

“I'm a careful driver,” Pearson said, 
glaring around, as if to challenge some- 
body to dispute his claim. “But when a 
man drives 40 miles to work he has to 
move right along.” 

“Of course,” Gus said soothingly. 

“Okay,” Pearson said. “So I'm moving 
along. Everything is fine. The car is run- 
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“Do you hear anything wrong 
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Gus eased over onto the shoulder and leaped out of the car. 
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ning sweet. Then I step on her a bit. 
And then—brother!” 

“Misses, huh,” Gus said. “But why 
should you be arrested for that?” 

“Why should I?” Pearson jabbed a 
finger angrily into Gus’s middle. “Now 
get this, Wilson. I’m in heavy traffic, see, 
trying to get to work on time. There’s one 
of these crawling characters up ahead. 
We're all anxious to get by. Then there's 
an opening and the guy in front of me 
zooms around this slow-moving guy. 
There's plenty of room for me to get 
around, too, and maybe some of the cars 
behind me. So I step on it, and whish!” 


HISH!” Gus echoed. 
around. I get it.” 

“You don’t get it,” Pearson declared. 
“I only go halfway around. Then this 
belly-flopping, bent-in-the-middle car of 
mine begins to miss bad, Now, Wilson, 
what would you do?” 

“Flare my stop lights and ease back 
into line. That’s the only thing to do 
when you start to pass and can’t make 
it.” 

“Hah!” Pearson snorted in disgust. 
“You don't ease back slowly with a motor 
that’s practically running backward. You 
ease back fast, and the cars behind whomp 
on their brakes. Tires screech and every- 
body sticks his head out and makes faces 
at you and calls you names, and then a 
cop comes along and you find yourself 
talking to the judge.” 

“T see,” Gus said. 
had the car fixed?” 

“Fixed! I've had the dang thing in 
every garage in Stanfield. How can you 
fix a car that won't act up unless you're 
driving 50 miles an hour?” Pearson 
scratched his head. “Let’s get back to 
my story... 

“After easing back into traffic, I pull 
off on the shoulder and stop fast. I whip 
out the door, leap to the front and throw 
up the hood.’ There she is, just chuckling 
at me. I keep thinking that if I’m fast 
enough, sometime I’ll catch her at it.” 

“And,” Gus said, “you try to be so 
fast that a police officer calls it reckless 


“So you go 


“Why haven't you 


” Pearson exclaimed. “And 
don’t think one of those characters will 
believe it’s motor trouble. They just 
listen to that sweet-running motor, look 
up and sort of sneer. ‘That's what I tried 
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to tell the judge this morning. I said, 
‘Now get this, Your Honor . 
“What did the judge tell you today?” 
“He pointed his finger at me,” Pearson 
explained, “and said, ‘You either prove 
to me that there’s something wrong with 
your car and get it fixed, or I'm going 
to suspend your driver’s license for 90 
days, and recommend that you be sent to 
the county hospital for observation. You 
can take your car anywhere you like, but 
I suggest that you see Gus Wilson, ‘This 
court will accept his decision.’” 
“Hospital observation—good Lord!” 
Gus exclaimed. “We'd better get busy 
and see what's wrong with this car.” 
Gus’s first guess was that the car 
needed a new set of spark plugs—weak 
plugs would short out under rapid ac- 
celeration. But he was pretty sure that, 
since other mechanics had worked on 
the car, he was up against a tougher nut 
than this to crack, With the uneasy 
feeling that Judge Morley Walker was 
breathing on his neck, Gus went to work. 


HE, GLEANED and tested the plugs, 
finding them all right. He checked 
the ignition points, and the distributor- 
shaft bearing for a loose bushing. He 
took care to see that the spring tension 
on the distributor breaker point was not 
too great, causing bounce and missing at 
high speeds. He removed the distributor 
breaker plate and checked the centrifugal 
weights of the automatic advance for 
freeness—a slow spark on acceleration 
would cause a loss of power. He checked 
the coil and condenser connections. 

Turning to the fuel system, he checked 
the accelerating jet and pump in the 
carburetor. Next, suspecting stalling due 
to a low gas level in the carburetor bowl, 
he checked the float level, cleaned the car. 
buretor, checked the gas line, gas tank 
cap vent and gasoline pump. He made 
sure that the intake-manifold studs were 
tight, with no air leaks. 

“Let's road-test her now,” he said. 

“Better take a road where there's no 
cops,” Pearson warned. “They seem to 
get hot under the collar every time they 
see this rig.” 


pews the highway toward Stanfield, 
with Gus driving, the car ran smooth- 
ly. When Gus found himself clear of 
traffic he speeded up, then fed throttle as 


he would if he had been trying a fast pass. 
The car picked up speed—then began to 
miss badly and fall away in power. Gus 
eased over onto the shoulder, leaped out 
and popped open the hood. The motor 
now idled smoothly. After trying this 
maneuver several times he began to 
understand the look of exasperation rid- 
ing in Pearson’s eyes. 

“Now it’s got you doing it,” Pearson 
declared. “First thing you know a cop 
will come along and slap you with a 
ticket. You should try this during the 
rush hours, when folks are trying to get 
to or from work.” 

“I see what you mean,” Gus told him, 
a puzzled expression in his 
eyes. “If I could only get 
it to miss when it’s stand- 
ing still.” 

“That,” said Pearson, 
“is just what I've been 
trying ever since I got the 
car.” 

‘The problem still seem- 
ed simple to Gus, The car 
acted all right when stand- 
ing still, or when running 
steadily along the high- 
way, but missed badly on 
rapid acceleration when 
the motor would naturally 
be doing considerable 
shaking in its rubber- 
cushioned hangers. There 
must be a raw or broken wire, or a loose 
connection affected by the motor shake. 


(US began a thorough search for such 

wiring trouble. It got him nowhere. 
He tried the car again anyway—and got 
the same overall missing and sudden loss 
of power. It was baffling. 

Gus hated, as do all good mechanics, 
to open a motor wide when not under 
load, but he felt justified this time. He 
reached beneath the hood and rammed 
the throttle wide open. The motor leaped 
from idle to full power without a sign 
of a miss. 

“Peculiar,” Gus said, straightening his 
back. Then a wary look came into his 
eyes. He twisted the sleeve of his cover- 
alls around. “That's funny, my elbow’s 
wet. Does this car use much water?” 

“No,” Pearson said, “but I suppose the 
service-station operator adds some water 
every time I buy gas.” 


)EACHING under the hood again, Gus 

gunned the motor to full, his eye on 
the radiator. As the motor shook in its 
rubber-cushioned mountings under full 
acceleration, Gus saw a thin jet of water 
shoot from ‘the gooseneck of the upper 
hose connection. 

“Ah!” he breathed, examining the point 
minutely. “We've got it whipped. Let’s 
hustle back to the garage.” 

“What was it?” Pearson asked. 

“A tricky combination,” Gus told him 
as they drove. “There's a tiny crack in 
the pipe where the upper radiator hose 
attaches, and a very stiff upper radiator 
hose. This crack doesn’t leak except 


under rapid acceleration, when water 
pressure is suddenly increased and the 
motor shakes in its hangers. Then the 
tiny crack opens up and throws a thin 
spray. It’s picked up and atomized by the 


fan blast, and thrown on the plugs— 
that’s when they short out. By the time 
you pull over, get out and raise the hood, 
the heat of the motor has dried off this 
thin film of water. We'll solder that crack, 
put on a more flexible upper radiator hose, 
and your trouble is over.” 
Pearson said doubtfully, “Can you 
make the judge believe that, Wilson?” 
“He will,” Gus assured him. “Don't 
forget, he took the trouble to look up 
your past clean driving record, and de- 
cided that something here needed looking 
into before he suspended your license.” 
“I never thought of it in that way,” 
Pearson said—and, for the first time, Gus 
saw him grin. END 
NEXT MONTH: Gus beats the gun. 
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To replace a bad wire in a harness, cut Reach into the deep spots when you 
both ends out of service and tape them clean metal for filling with lead. Worn 
over. Install a new wire of the same abrasive disks, cut into polygonal shapes, 
gauge by running it along the outside of will flex themselves into the recesses. 
the harness and taping it in place at in- Bring the tips of the spinning disk into 
tervals, Use rubber tubing at chafe spots. light contact with the metal surface. 


sometimes necessary. By having the fore- minal on the starter solenoid or junction 
sight to install alligator clips on horn box with a wing nut, as above, in place 
wires (above, left), you can yank them of the regular hex nut. You can now dis- 
off immediately if the horn should stick _conriect the battery in seconds, without 
and sound off continuously. A second tools, to prevent a fire in case of a short. 
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To avoid scoring valve seats when 
grinding-in valves, always install a lifter 
under the valve before beginning work. 
It is a constant reminder to ease up on 
the grinding pressure and lift the valve 
frequently to redistribute the compound. 


Brake-shoe retracting springs can be 
installed with ordinary pliers fitted with 
a flathead nail. Hook the free end of the 
spring on the nail and stretch it across to 
the opposite shoe by squeezing the pliers 
against the brake lining. 


Silence the rattle of tools and keep 
them together by stowing them in the 
pockets of a carpenter's nail apron. If 
forced to make a roadside repair or 
change a tire, remove the tools and slip 
on the apron to protect your clothes. 


Stick bolts, nuts or cap screws in a 
socket wrench with a small lump of putty 
to hold them while you start them in 
hard-to-reach places. Leave the sticky 
stuff in the socket for the next hard 
job; it won't interfere with normal use. 


macy 1957 167 


RErLecToR 


GAIN: Low on alt channels 


- CONICAL YAGI 


GAIN: Moderate on alt channels 
‘covers fale 
36 ont 


pes Front i th 
ig as 


‘onal chanaels 
channels. but best om the 


‘is type Is better on channel 
24" than ihe tepals, 
ood 713 Some moa 


By Hubert Luckett 
and Martin Mann 


AYBE you're satisfied with the TV 
M picture you get now. But it's a 
safe bet you won't be after you 
see what one of the new antennas can do. 
They put new-set crispness back on the 
screens of tired old receivers and make 
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New Antennas 


Which one is best? This frank comparison, type by type, 


°57 models perform better than you ever 
thought possible. The right antenna can: 
© Clear up the fuzzy white “snow.” 
© Block the faint double images of 
“ghosts” that haunt many city TV sets. 
© Eliminate the “venetian-blind” pat- 
tern that appears when you pick up two 
channels at once. 
© Catch channels you thought impos- 
sible to tune in. 
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© Provide beautiful, full color when 
you install a color set. 

All this from a few sticks of aluminum 
=not a single vacuum tube. That's be- 
cause the antenna is a real working part 
of a television receiver. It catches faint 
electromagnetic waves from the air, even 
though their strength is only a few mil- 
lionths of a volt. And it keeps out waves 
you don’t want. 
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Boost TV Pictures 


will help you choose an antenna to solve your television problems. 


Different antennas do better at differ- 
ent parts of the job. Which one is right 
for you depends mostly on where you 
live. How far you are from the stations 
you want to receive is one consideration, 
but other points are important, too—the 
prevalence of ghosts, interference be- 
tween stations, the direction of separate 
transmitters. zs 

Poputar Screxce’s comparison chart 
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describes the most popular types of VHF 
antennas—VHF is the kind familiar to 
viewers of channels 2 through 13. The 
specs given are average figures for the 
type, since most types are made by many 
manufacturers. Not that all makes of the 
same type are equally good—welll give 
you some tips for telling a real buy from 
the just-plain-cheap. 

Simple antennas are widely known by 
type names—dipole, conical and so on. 
So brand names for these types are not 
listed. Representative brand names are 
given for less familiar 

What counts. There are three clues to 
the quality of an antenna—gain, direc- 
tivity and construction. All are important. 

Gain simply tells you how efficiently 
antenna catches electromagnetic 
waves. The higher the gain the better 
your set can utilize weak signals. Natu 
rally, the farther you live from the TV 
transmitters, the more important gain is. 

Directivity. All antennas favor signals 
coming at them from the front—that's 
why you aim them at the transmitter. 
The chart indicates how broad an angle 
they cover. A sharp angle helps eliminate 
ghosts, but you may need a broader 
angle if transmitters you want to get are 
in different directions. 


ELEMENTS) 


Antennas are also sensitive, but less so, 
to signals arriving from the rear, and, in 
some cases, from other angles. Certain 
types are insensitive—practically blind— 
to signals from the side. 

The chart tells how much more sensi- 
tive the front is than the rear. (The fig- 
ure given is the poorest for each type; it 
will be better on some channels.) The 
higher this ratio, the more effectively 
the antenna can block interference and 
ghosts. Blind spots—nulls, the engineer 
call them—are even more helpful for ex- 
orcising ghosts. 

Construction. Thick-walled aluminum 
tubing is plainly sturdier than thin stuff; 
and an antenna that you can unfold from 
its shipping carton into a rigid and com- 
plete structure impler to install than 
one that comes as a bunch of loose parts. 
Remember that your antenna has to 
stand up in all of the dirtiest weather 
you get. 

You do need inside information to spot 
another price-cutting dodge. A cheap an- 
tenna, besides using lighter materials, 
may have shorter elements than a quality 
model. If the elements are seriously un- 
dersize, performance suffers. Some c 
cal dimensions are given in the chart. 
These are ideal figures, and you're not 


Antenna Talk 


A QUICK course in conversational electronics, 
and you'll speak the lingo of the antenna 
men like a native. Here’s a brief glossary: 
THE MAST is the heavy piece of tubing that 
holds the rest of the antenna up. 
ELEMENTS are the working parts of the antenna 
—aluminum tubing of assorted shapes and lengths. 
THE DRIVEN ELEMENT is the one (there may be 
several) connected to your TV set by the lead- 
in wire. It feeds the signal to the receiver. 
PARASITIC ELEMENTS bounce TV waves to the 
driven element. They are not connected by wire 
to the driven element or the receiver. Directors 
are mounted in front of the driven elements, 
reflectors behind. 
STACKED ANTENNAS are multiple units mounted 
one above the other in bays, and interconnected. 


REFLECTOR 
BARASITIC 
'ELEMENT) 


Mast: 
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likely to find commercial models that 
match all of them. But if the antenna 
you are checking has elements shorter by 
10 or 12 inches, be cautious. Skimpy ele- 
ments are less common on the more 
complex antennas, and practically un- 
known on the big jobs for fringe areas. 

City antennas. Practically anything 
will work close to the transmitter be- 
cause the TV signals are powerful. A 
low-gain type will usually do up to 20 
miles from the transmitters, 

If there is a city problem, it’s ghosts. 
A television wave can be reflected like 
light off a large surface—a building, for 
instance. The reflected wave reaches your 
antenna later than the wave coming di- 
rectly from the transmitter (it travels 
farther). So its image—the ghost—is al- 
ways a little behind the direct image. 

The dipole-plus-reflector antenna may 
cure some ghosts. It has very sharp nulls 
at the sides, picking up practically noth- 
ing there. If you can aim this type so 
that the reflected signal hits the antenna 
at a side, you've laid your ghost. Ghosts 
are not always so accommodating as to 
come from the side, however. For a ghost 
arriving nearly from the front, you may 
have to use a complex antenna giving 
high gain over a very sharp angle. 

If you live more than a few miles from 
the TV transmitters, you may have some 
trouble getting channels 7 through 13. 
The power of their higher frequenc 
waves drops off more sharply with dis- 
tance than does the power of the waves 
from channels 2 through 6. 

Dipoles respond equally well to both 
groups of channels if separate antennas 
are used for each frequency band. Coni- 
cal types favor the higher frequencies 
somewhat, V-beams even more so. Both 
are susceptible to ghosts, however. In- 
line antennas are better on the high 
bands than dipoles, and also have ghost- 
eliminating nulls on the sides. 

Suburban antennas. Moderate gain 
is generally needed if you are between 
20 and 50 miles from the transmitters. 
But if you live between two cities, you 
may have another problem: TV waves 
from neighboring cities interfere with 


WINEGARD’S COLOR ‘CEPTOR, a high-perform- 
ance antenna, is a more complex version of the 
interceptor type listed in the comparison chart. 


CHANEL MASTER'S TRAVEUNO WAYS is nati 
late development for very high gain and direc- 
tivity. ‘Smaller models have fewer elements, 


indi 
are interco1 to provide proster sensitivity 
for weak sis A slightly different variation of 
this helix design is shown in 


the pctnre on the 
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each other, creating a Venetian-blind 
pattern on the screen. 

The cure, as for ghosts, is an antenna 
with high directivity. But since you have 
to aim the antenna squarely at the sta- 
tion you want in order to get enough 
signal, you can’t always rely on null 
“blind spots” at the sides to block out 
the unwanted station. So an antenna that 
is unreceptive to signals arriving from 
any direction but the front is best. 

Fringe-area antennas. Drive 75 miles 
outside a city and you begin to find 
homes overshadowed by tall towers that 
support thickets of aluminum tubing. 
Out here people go to a lot of trouble 
to see television. 

High gain, to make the most out of 
extremely weak signals, is the first con- 
sideration. For that you can’t beat the 
old reliable yagi—a dipole lined up with 
directors in front and reflectors behind— 
which was invented in Japan by Drs. 
Hidetsugu Yagi and Shintaro Uda 20 
years before there were TV sets to use it 
on. Almost all modern fringe-area an- 
tennas are fundamentally of this type. 

The trouble with the basic yagi is that 
you need a separate one for each chan- 
nel, So engineers have recently developed 
new versions that can cover several chan- 
nels, or all channels, while still retaining 
most of the basic yagi’s high gain and 
directivity (some gain must be sacrificed 
when it covers more than one channel). 

Another way to get high gain is by 
stacking—interconnecting several simple 
antennas that are mounted one above the 
other. If reception is marginal, you may 
have to stack a number of complex types. 

Indoor antennas. Despite all the 
claims, nobody has yet designed an in- 
door antenna that will catch TV signals 
better than a simple rooftop job. Still, 
where the signals are powerful, the in- 
door type may be all you need for a good 
picture. Then its other advantages—low 
cost, easy installation, protection from 
weather—make sense. 

In appearance, indoor antennas are 
wildly different. Yet technically they are 
all alike: dipoles. “Rabbit ears’—metal 
rods that swivel so you can aim them, 
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and telescope so you can adjust their 
length to different channels—are the most 
popular. 

There’s one widely sold type of rabbit 
ears with a switch on the base. The 
switch is real but its purpose is dubious. 
In different positions it simply connects 
the antenna elements in several wrong 
ways, degrading the picture. You quickly 
find the one “best” switch position—actu- 
ally the one correct position—and leave it 
set there. Then it operates as well as, 
but no better than, the cheaper rabbit 
ears without the switch, 

Other fancy indoor antennas are hon- 
estly engineered. They have extra fea- 
tures—filters, tuning switches that really 
work, attractive appearance—that justify 
their higher cost. 

How about color? You may be dis- 
appointed when you connect a color 
receiver to an antenna that seemed per- 
fectly satisfactory for black-and-white. 
Not that color requirements are different, 
just stricter. Here's why. 

A television signal covers a range of 
frequencies six megacycles wide. If your 
antenna misses part of that six-megacycle 
bandwidth, you probably won't notice it 
—on black-and-white. That’s because the 
black-and-white information is spread 
pretty generally over the bandwidth. 

Not so with color. Different parts of 
the color information are sent at different 
specific points within the bandwidth. If 
your antenna misses part of the band- 
width, part of the color will be missing 
and no fiddling with the controls can put 
it back—the signal just isn’t there. 

Some antennas actually “suck out” crit- 
ical sections of the TV wave. Why? The 
experts disagree. One of the country's 
leading authorities blames suckouts on 
the second low-band reflector element. 
Another specialist, of equal repute, 
thinks it's the center element in the 
conical “fan.” Both agree, however, that 
suckouts most often afflict channels 2 
and 3, but may occur elsewhere. When 
you invest in color, it’s wise to spend a 
few bucks more for a new antenna—one 
guaranteed to perform well with a color 
receiver. END 


His Speedboat Is Built of 


DEOPLE always turn to watch when 

this little outboard skims over the 
water of California’s Napa River. Dick 
Johnson built it from two sheets of cor- 
rugated-aluminum roofing. The corruga- 
tions, slanted down toward the rear, help 
the boat plane high at top speed. 

The upper edges of the boat are 
strengthened with 14” aluminum tubing, 
slit, slipped over the edges, and welded 
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New for the Handyman 


1. Grout Strips Speed Tile-Setting. 
Thin strips of white plastic, Yu” wide, 
eliminate the need for grout between 
ic tiles, their maker says. You set the 
ic along with the tiles, Ver 
long, are standard tile 
horizontal strips are 18”. Corner 
have a 90° bend. Curved strips 
space cap tiles and base molding. 


esl a 

3. Hog-Ring Kit Has Many Uses. Long 
standard for securing covers to car-seat 
frames, these handy clips are now avail- 
able with special pliers in home-size kits 
that ease many fastening jobs. The pliers 
squeeze a clip into a triangle for securing 
such things as a cover on an ironing 
board (above), upholstery on a chair, a 
vine to a stake or pleats in drapery> 
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2. Cam Holds Any Size Handle. Tools, 
rakes, shovels, brooms and mops can be 
stored against the wall, locked in place 
by this cam-grip holder. You insert the 
handle with an upward motion that 
opens the cam to required width; let go, 
and the weight of the tool locks the cam 
on the handle. A slight upward motion 
in removing the tool releases the grip. 


4. Closet Bracket Doubles in Steel. 
Both shelf and clothes pole are supported 
by these new wall brackets. You can 
screw a 12”-wide shelf to the horizontal 
arm and lay a 1%’-diameter pole in the 
hooked ends. Only two brackets are 
needed in an average 4’ closet, but one 
or two additional brackets are recom- 
mended for suppert on wider spans. 


Bridgeport, Conn.; 
Crescent 


Here’s a bundle of utility at a bargain price 


12 All-Season 
Uses for Snow Fence 


By William B. Eagan 
Mi: to keep snow from drifting over roads, snow fence 


has many year-round applications besides, It comes as a 

roll of unplaned wood slats, #” thick by 14” wide, firmly 
strung 2” apart on galvanized wire. The slats are dip-painted with 
red oxide, which is ample weather protection, or makes a good 
undercoat for any other paint you may want to apply. 

Snow fence is cheap, too. A mail-order house will sell you a 50’ 
roll of the 4’ height for less than $10. Shorter fence and smaller 
quantities may be a 

To cut off any length, simply snip the strands. The height can 
be cut down by sawing through all the slats. On this page and the 
following two, you'll find many useful snow-fence ideas. 
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GARDENING HOBBIES can thrive 
| in a snow-fence shade house. 
Simply build a framework and nail 
e fencing for roof and walls. 
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Versatile snow fence offers the answer to many problems. 


i | 


i 


LOW-COST PICKET FENCE needs no in-between 
posts or rails for moderate lengths. Point 
the slats, or cut them on a wavy line, 


5 Antz, GUARD can be made by tying the 6 BABY CAN PLAY outdoors in a sizable pen 
ends of a piece of fencing together. If it made by tying 30”-high fencing in the form 
won't stand alone, tie it lightly to the trunk. of a square. No extra posts are required. 


COVERING OPEN DITCHES with fencin; Beles 10 STUCK? Two short pieces of 2’ fencing help 
keep them free of rocks, leaves and other yur car get out of slick spots. The slats 
debris that might clog the flow of water. ive added traction in mud or snow. 


WEIGHTED WITH FENCING like this, straw lai 
er newly seeded lawns or reseeded ar 
won't blow away to litter the grounds, 


~ 


WAT FUE, ue 
UP rs 


LAZY MAN'S LOUNGE is made from a length 
of fencin rope and two rings. A cot 
smaltrées oc attack ceahion wil ad ta conor 


TI HANDY cARnieR for garden trash and fre- 
wood can be made from a piece of 4” 
Rope handles are tied to the ends. 


fence. 


and drape 


SOGGY GROUND Jats Souerlioe 
and in other tray 


a lot. Set posts into the gri 
length of snow fei 


12 A.kins-sizt poonMar to cover the whole 
stoop is easily cut from snow feno 
unit pack wiirioad ike emp ce taiter’ coke 


‘is 4 Planning some ground work this 
— spring? Before you break sod, learn 


The Right Way to Dig 


By Carl Dreher 


AJOR earth-moving jobs are done 
M nowadays by machine. But al- 

most every homeowner falls back 
on the traditional pick and shovel at 
times. Since the technique is thousands 
of years old, you'd assume that every- 
body knows how to dig by instinct, as a 
dog knows how to swim. But you need 
only watch the average suburbanite for 
a few shovelfuls to be disillusioned. Dig- 
ging is hard work at best. Without the 
know-how, it’s p y impossible. 

Six tools will see the average house- 
holder through all the digging jobs of a 
lifetime. They are: 

* Round-point shovel. This is the 
most important of the lot—it can double 
as a spade—so it pays to get a light in- 
dustrial type, rather than one designed 
specifically for the do-it-yourself market. 
It should have a straight handle and a 
No, 2 blade. This blade will be from 10%” 
to 12” long and from 8%” to 9%" wide. 
Good modern designs have an integral 
blade and socket into which the handle 
is fitted, or front and back straps with 
the handle riveted between them. A re- 
cess in the back of the blade where the 
handle ends ible—it collects 
ining. 

The blade should be ‘smooth, polished, 
and turned or rolled at the shoulders to 
make a step for the shoe of the digger. 
Two curves, intersecting in a point, form 
the forepart of the blade. The ash handle 
is about 47” long. A shovel meeting these 
specifications weighs between 4 and 5% 
pounds and costs about $4. 

© Square-point shovel, or scoop. This 
tool should have a large blade (12” by 
14”) and a straight handle. It is not used 
for digging, but for shoveling loose ma- 


SIX DIGGING TOOLS at right will handle any 
excavating job that you're likely to run into. 
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\eroics vers. 


STRIP TO! from trench area BREAK UP ROCKY SUBSOIL with 
with a straight-handled, round- a railroad pick. A) 
point shovel. Begin by di; when you swing 


‘out a narrow strip the lengtl 


cession of parallel bites, as in can 
spading. ‘Throw all of the soil wat 
on the far side of the trench. 


terial such as sand or gravel. Its chief ad- 
vantage is that it will take a large load. 
For example, where a round-point shovel 
will carry about eight pounds of sand, 
the scoop will carry 15 pounds. The cost? 
Again, about $4. 

© Digging trowel. You'll find this 
handy for working in close quarters, as 
in uncovering an irregularly shaped 
stone. One with a 3”-by-6” blade is in- 
expensive—about 75 cents. 

© Railroad pick. A pick is necessary 
for loosening hard earth, dislodging boul- 
ders, and generally in breaking a work- 
ing path for the shovel. Get a light rail- 
road pick with-a sharp point at one end 
and a chisel point at the other. The pick 
proper should be approximately 23” long 
and weigh about six pounds. The 3’ hick- 
ory handle will account for another two 
pounds. Together, the cost will be in the 
neighborhood of $4. 

© Mattock. This is a most useful tool 
and an old one—it came over on the May- 
flower. There are several modern varia- 
tions (see page 181), But your best bet 
will probably be a standard light cutter 
mattock. It will have a 13” head, with a 
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face gets the best results, Don't 
the trench. Follow with a sue- bite into more earth tl 
ry loose with a quick up- 
lift of the pick handle at 
the end of each stroke. 


—a steady 


nm you D 
edges for quick backfilling. If 


3”-wide grubbing hoe blade at right an- 
gles to the plane of swing. At the other 
end is a cutter blade set in the plane of 
swing. The more common cutter mattock 
has a handle like that of a pick—the eye 
in the mattock head is slipped over its 
full length to a wedge-fit at its working 
end. A mattock can often be used in 
place of a pick, to break up subsoil. But 
its most useful purpose is to clear out 
root-choked soil. It will cost about $3.50. 

© Crowbar. This hefty steel bar with 
a chisel point is used to move boulders. 
It is also handy for breaking up ground 
in small but deep holes where a pick 
would be useless (fence-post holes, for 
example). Crowbar weights range from 
10 to over 20 pounds, and lengths from 
4’ to 54. A 16-pound bar, at $6, is a good 
choice. 

Digging and shoveling are related but 
separate operations. Digging is essential- 
ly cutting; shoveling removes what is cut. 
In loose material, such as sand, there 
no cutting problem. In compacted soil 
there is. 

When digging, you go through a series 
of movements that sound complicated 


mp subsoil on 
opposite side of the trench from 

. If the trench is to be 
close to the 


deep, leave room at the edge 
for the last shovelfuls of dirt. 


CUTTER MATTOCK is best for this 
Ke P the cutting blade 
with frequent filing or 

grinding, and use it like an ax, 

as shown here, to sever roots. 

Plant feet well apart when 

swinging; the tool may hit an 

unseen stone and glance off. 


roots, and 


but quickly become second nature. Place 
the point of the shovel on the surface and 
push it into the ground with the left foot 
(assuming you are right-handed ). At the 
same time assist with both hands, the left 
about halfway down the handle, the 
right at the upper end, The right foot 
should be well back to give you a firm 
stance. 

When the blade has penetrated as far 
as it will go, remove the left foot and 
place it on the ground near the blade. 
Move the left hand down the handle 
near the blade. Bend the left knee but 
don't bend your back more than you can 
help. Then, using the left hand as 
or fulcrum, rotate the shovel with the 
right hand and lift the load. Don't try to 
lift with both hands far from the blade. 
If you do, the leverage is against you and 
you'll tire fast. 

If you want to dig long, don’t dig fast. 
Pace yourself like a mile runner, but not 
for a sprint at the end. Your reserve is 
margin against overexertion. 

Even a small stone under the shovel 
blade can stop it from penetrating. Wig- 
gle the shovel and if the obstruction is 


USE GRUBBING BLADE for strip- 
ping sod, ripping out clumps of 

skimming soil to 
rough grade. It's also handy for 
breaking up clay subsoil that is 
fairly free of rocks. There, its the 
broad, heavy blad 
job than a pick will do. 


THREE MATTOCK VARIATIONS: 
Used mainly by foresters, the 
ax-eye mattock is designed to 
nal ax handle. 


does a faster used both as surface-stripping 


and subsoil-digging tools, 


small you may get by it, Or try again a 
few inches away. If you're still blocked, 
resort to the pick. 

The pick is used, not only to loosen 
the earth and enclosed stones, but as a 
prying tool to dislodge moderately large 
stones. Don’t use the shovel for this pur- 
pose. Ash is a very strong wood, but the 
handle break. Hickory is even 


will 
stronger than ash, and the hickory pick 
handle is short and thick. 

For really authoritative leverage, ti 
crowbar is your best bet. With a 22- 


pound crowbar, using a relatively small 
movable stone as a fulcrum, it is possible 
to shift even a one-yard boulder (about 
2% tons, as compared to 1% tons for a 
medium-size passenger automobile). 

Care of digging tools is important. 
After use, tools should be washed clean 
under a hose outlet, wiped dry and kept 
in a dry place. A bit of rust does little 
harm but, in general, the cleaner the 
tools, the easier the digging. 

The blade of a shovel should be kept 
sharp, as with any cutting tool. It can be 
sharpened on an electric gr‘: 
a 6” 


abrasive wheel, 
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in the way. For that reason you may pre- 
fer to sharpen the blade by hand. You 
can do this best with a 12” or 14” coarse 
or medium-coarse double-cut flat file. 
Sharpen one side only. The lower, or 
convex side is easiest, but if there is al- 
ready a bevel on the concave side, sharp- 
en that. 

To hold the shovel firmly while you 
work, rest the blade on the edge of the 
workbench, with the end of the handle 
resting on the floor. Twist one leg about 
the handle and push the other knee 
against it. Or clamp it in a fairly large 
When filing, take long strokes to- 
ward the cutting edge of the blade only. 


Boulder in your way? He 
how to move it ...... 


TO BOOST A BOULDER out of the ground, dig a 
hole around it and shovel a ramp up one side. 
Crowbar the boulder up the ramp, using small 
stones to hold what you gain on each lift. 


BURY THE BIG ONES, by digging holes beside 
them and levering the boulders in. If possible, 
place such holes so that the boulders can be 
rolled in side-over-side, not end-over-end. 
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The important sharpening is toward the 
midpoint. The bevel should increase 
from about 1/16” at the sides to 3/16” 
in the middle. The blade should feel 
sharp, but there’s no use trying to put a 
razor edge on a shovel. 

Mattock steel is harder than shovel 
steel and, since the handle is removable, 
the blades are easily sharpened on an 
electric grinder. Retain the original bev- 
els and dip the blades in water to avoid 
overheating. A file can be used to shi 
en a mattock if a grinder isn’t avail ; 

A bent shovel blade may be straight- 
ened on an anvil with a hammer. A split 
or broken handle on a shovel or any other 
tool should not be repaired, but replaced, 
if feasible. Hardware stores carry and 
stall replacement handles. 

Watch your step. Digging tools are 
not dangerous when properly used, But 
the forces involved are considerable and 
you have to exercise reasonable care. You 
can injure yourself with these tools, even 
without using them. The usual helter- 
skelter arrangement, leaning up against a 
garage wall, may result in a bloody nose 
when someone steps on a rake, or pulling 
out one tool may bring down another on 
your feet. ging the tools from 12- 
penny nails in pairs saves floor space, 
looks better and helps avoid accidents. 
Crowbars are best laid flat on the floor. 
arry a crowbar at the balance point 
near the heavy end, and use it with spe- 
cial care. Look back of you before you 
swing a pick, and don’t swing too enthu- 
siastically. Finally, stop before you get 
dog-tired, even if you aren't in the upper 
age bi 


Replacing a broken windowpane 
is a common job around any home. 
But you don't have to call in an ex- 
pert. You can do the job yourself. 

On the following two pages you'll 
find a reference sheet, designed for 
easy saving, that will help you do it. 
This is one of a series of monthly 
home-repair guidance sheets appear- 
ing in Poputar ScrENcE. 

Next Month: Lamp-cord repairs. 


Popular Science Fix-It File 


PULL OUT LOOSE GLASS, wearing gloves (if you 
have them handy) to guard against cuts. To 
remove old putty that doesn't break out 


CLEAN OUT THE RABBET THOROUGHLY, prying 
out all the old glazier’s points and scraping 
away every tiny bit of putty th: e 
new glass to break when pressed i 
the opening, as in the center picture below. 
subtract 1/16” from the height and A 
new pane should always slip in loosely, never be 


chunks, use a wood chisel or perhaps a knife. 
Don't try to pry the putty free. Cut it away, 
being careful not to gouge into the wood. 


tight. Buy single-strength glass for small panes, 
double-strength for large panes. Before setting 
the new pane in place, it’s advisable to coat the 
rabbet with linseed oil. Sometimes a glazier 
may also apply a very thin coating of putty to 
the back face of the rabbet as a smooth bed, 
and a tight seal, for the glass. 


2 How to set the points, apply the putty 


FOR A GOOD GLAZING JOB, set at least two 
points into the frame along each edge of the 
glass, more for large panes. Press points flat 
against glass and tap them into the wood 
the side edge of a chisel, sliding the 
tool over the glass with short strokes. Or 


TO BEVEL THE PUTTY, press the knife into a 
and draw it along with a firm, quick 
(left photo). Hold the knife nearly 
flat so that it slides over the putty. After 
the first pass, look through the glass from the 
other side to see if putty is higher than the 


“y 


use the special driver that sometimes comes 
glazier’s points, Leave 3/16” of each 
point protruding. When the glass is set, roll 
putty between hands, shaping into pencil- 
. Press strips firmly into the rab- 

bet; distribute them evenly with the fingers. 


vertical side of the rabbet. If it i 
down with another pass of the kni 
smoothing the four side: 

a neat miter (center) an ay 
excess putty (photo at right). that’ was 
squeezed out from under the knife. 


press it 
Aft 


3 How to clean glass, paint the sash 


TO WIND UP JOB, clean the glass with a tur- 
pentine-moistened cloth. If you have used 
standard putty, delay painting until its sur- 
face has hardened, Glazing compound may 
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stay pl . Apply paint with a 
small brush. Paint will help seal the window 
if you let it lap over the putty onto the glass. 
Finally, scrape off any excess paint. EN! 


O 


Popular Science Fix-It File 


O 


O 


I learned about this job the hard way. To avoid my 
mistakes, you ought to learn how a pro goes about— 


Repacking Your Car’s 
Front-Wheel Bearings 


By John O. Bock 


HE day I drove into Earl's service 

I garage last fall I almost clipped 

Earl himself. My brakes didn't 
hold, and Earl jumped just in time. 

“Trying to flatten me?” he shouted. 

“Trouble with my brakes,” I said. 

Jacking up the car, Earl knocked the 
chrome hubcap from one of the front 
wheels and pried the dust cap off the 
end of the spindle. 

“Been doing your own work again, I 
see,” he said, holding up the dust cap. 

I looked and saw that it was very well 
filled with grease. 

“Well, yes,” I admitted reluctantly. 
“I did grease the front-wheel bearings 
the other day. I like doing little jobs like 
that. But I never touched the brake: 

Earl had pulled the cotter pin and 
was putting a wrench to the wheel nut. 
He winced. “What were you trying to 
do? Keep these wheels from turning’ 

“Well, I wanted to make doubly sure 
the nut wouldn’t come off,” I replied. 

“Funny,” Earl said. “I thought that’s 
what the cotter pin is for.” 

He had the wheel off now and was 
reaching inside the hub. He brought 
forth a nice blob of expensive grease 


BEARING ASSEMBLY comes apart 
like this. You'll need an adjust- 
able wrench, pliers, gas or kero- 
sene solvent to wash bearings, —_// 
and special fibrous wheel-bear- _ // 
ing grease for repacking. I 


OUTER 
ADJUSTING BEARING, 


BREN 


COTTER OUTER 
PIN BEARING 
RACE 


Please turn the page to see how the job is done 


which I had patiently packed into the 
wheel hub. 
“L used lots of it to make sure the bear- 
ings wouldn't run dry,” I explained. 
“Uh-huh,” Earl grunted. “And you 
also made sure the brake linings wouldn't 
run dry. They're soaked with grease. 
That's why your brakes won't hold.” 
“Oh, is that all?” I said, relieved. 
“That's all,” Earl said. “Nothing that 
a 20-buck relining job won't fix.” 
I whistled—and started thinking. I 
finally figured out that if I wanted to try 
such maintenance jobs I ought to know 
how to do them right. So I asked Earl if 
I could stand by, with my camera, the 
next time he was going to repack front- 
wheel bearings—a chore, incidentally, 
that ought to be done each 10,000 miles. 
The series of pictures on the following 
two pages won't make you an expert. 
But at least they'll steer you away from 
the mistakes I made. 
ould you do the job at home? 
That's another question. In most good 
shops it won't set you back more than a 
buck and a half. And they furnish the 
special grease you'd need. 
But maybe you, like me, just like to 
fool around a car. A lot of us guys really 
are crazy that way. 


INNER 
BEARING 


§ C= 
GREASE 
RETAINER 
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How a professional repacks front-wheel bearings ---++++++++++++sseenees 


1, PRY OFF THE GREASE CAP aft- 
er jacking up the car and re- 
moving the wheel disk. Tap the 
cap on the 


if it's stubborn. 
Then remove the cotter pi 
nut beneath the cap. 


and 


hands before starting to pack bearings. 


9. TAP GREASE RETAINER IN PLACE after install- 
ing the inner ig. Both d outer place on the § 
bearings fit into hubs with the small end of help the bear 


the taper inside, like putting a cork in a bottle. 
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EARING GREASE well into the 
into the spaces between the 


2, SLIDE WASHER OFF the spi 

die and remove the outer bear- 
ing. Then pull the wheel out- 
ward, while supporting _ its 
weight to keep the inner bearing 
from dragging over the spindle. 


8. EX. 
the spi 


Wash your 


INE GREASE RETAINER and try its fit on 
lle. If it’s loose or worn, rep! 

The retainer should be soaked in light oil for a 
half-hour before you install it, 


the tanged washer in p 


3. WIPE OFF DIRT around the 
hub of the wheel and brush 
brake-lining dust out of the 
drum. Cleanliness.is important 
from here on; one speck of grit 
can chew up a bearing. 


it. 


10. INSERT OUTER BEARING with the wheel in 


Shake the wheel gently to 
itself properly; then slide 
-e on the spindle, 


4, REACH IN THROUGH HUB with 5. WIPE OLD GREASE out of the 
a dowel and tap the grease re- hub. Then, with a fresh rag, 
tainer out of its seat. The i clean the bear ces in the the solvent and flush out all of 
bearing will drop out with it hub and on the spindle. Dor the old grease. If rollers ay 
place ar the floor to catch se these; excess grease may rough or chipped, replace the 
nd keep it clean 1 to the brake linir bearing with a new one 


6. WASH BEARINGS in gas or 
kerosene. Ro h roller in 


11, ADJUST WHEEL BEARINGS. Tighten spindle _ cotter-pin hole with the nearest nut slot that will 
nut while rotating the wheel until you feel it let the wheel turn freely without end play. Insert 
drag. Con tu ng wheel while you back 1 cotter pin and spread the ends over. Wash 

nough to line up the spindle’s the grease cap H END 


march 1957 187 


How to Double Your 


Why settle for so much less than the value you pay for? Good 
drivers these days get 30,000 miles or more from their tires. 


By Ed Fales 
and Joseph Kuebler 


boasts of running a set of tires 30,000 

miles if you're the common sort of 
driver who gets 12,000 to 18,000. Yet, 
today, among salesmen and other hard 
drivers, 30,000 is fairly common. Some 
get 40,000, A few slower drivers actually 
push 50,000. 

Your chances of rising into the top- 
mileage re best if you pile up mile- 
age fast while the tires are still fresh, 

in the first 12 to 16 months of their 
life. Time and atmospheric conditions 
always take a toll. 

New facts are being discovered about 
tires every day. These will help you 
boost your mileage. For instance, did you 
know: 

@ That some experts now sa 


[' COMES as a shock when a friend 


it’s just 
as important to warm up your tires as it 
is your engine? 


© That nosing a tubeless tire too hard 
against a curb can flatten it? 

© That some of us drivers, even the 
most careful ones, actually waste our 
spares by not switching all tires fre- 
quently? 

A warmup period, some engineers 
claim, is advisable because of today’s 
speeds. It is more urgent for the new 14- 
inch tires. Because of their lesser cir- 
cumference, the 14-inchers spin faster 
(about million more turns in 10,000 
miles) than 15-inchers. Only new cars 
using 15-inchers this year are Buick, 
Packard, Studebaker and Nash. 

Cold cords don’t flex together as well 
as warm cords. Hence warmup propo- 
nents advise: 

“Don’t jump in your car after break- 
fast and push right up to 50 or 60. This 
knocks off miles of wear. On very cold, 
sub-zero days, unwarmed treads may 
even chip off. 

One tester urges an hour's warmup at 


5 Tire-Mileage Robbers 


WHETHER you'll get all the mileage 
that’s built into tires depends to a 
large extent on your own actions while 
you're in the driver's seat. 

You, and you alone, have control over 
the following five mileage robbers: 


POPULAR SCIENCE 


High speeds. At 70 m.p.h., your tires 
are wearing nearly twice as fast as at 
45, and you can’t expect to get either 
tire economy—or fuel economy—if you 
travel constantly in the high brackets. 
It's best to stay around 50-55 m.p.h. 


Jackrabbit starts. Avoid these for the 
same reasons that you avoid . . . 


Quick stops. One tire tester says a 
locked-wheel skidding stop can cost up 
to a third of the life of your tires, or 
between $20 and $70, depending on what 
you paid for them. The long streak you 
leave in the road is molten rubber. 


Tire M ee 


40. Since you aren't likely to do this, he 
says any warmup time is valuable be- 
fore you hit turnpike speeds. 

Watch those curbs! Some repairmen 
say curbstones are the chief cause of 
tire failure today. “I haven't seen a 
blowout in three months,” says one. 
“But we keep fixing tires that bumped 
the curb too hard. This breaks a few 
cords—and the break spreads. 

Leaving a car parked diagonally, with 
the curb digging deep into a tubeless 
tire, has been known to force the bead 
away from the rim and let all the air 
out. Another main cause of tubeless fail- 
ure is driving on and off the edge of the 
road at high speed. If your dog has to get 
out, slow down before you drive off the 
pavement! 


THE fellows who get top mileage are 
drivers who pamper their tires right 
from the start. Follow these five rules: 

1. Check air pressure every day for 
one week after you put on new tires. A 
tire tends to expand during this initial 
period, losing pressure, Don't rely on gas- 
station gauges; keep an accurate gauge 
in your car. 

2. Break in your tires at new-car 


That You Should Avoid 


Tire squeal, This is he veloa fia 


suffering, vibrating tread. It vibrates 
under jackrabbit starts, underinflation 
and fast turns, Squeals may cost from a 
few cents to a dollar in abraded or 
melted rubber or damaged cords. 


Fast cornering. This knocks life out 
of treads and, some experts think, can 
even let air out of tubeless tires. 
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Your tires like to 
be pampered when 
they’re young 


speeds (100 miles at 40 m.p.h., then 500 
at 50 m.p.h.) The cords must learn to 
mesh and flex together before you pour 
on the punishment. Detroit test drivers 
say tires last longer if they get through 
the first 5,000 miles without abuse. 

3. Have your garageman mount 
tubeless tires under sterile conditions. 
Sand or dirt as thin a arette paper 
between bead and rim will let air out. 
Some state-police garages spread huge 
sheets of clean paper on the floor before 
mounting tubeless tires. 

4, Get your wheels balanced. “We 
can bring in 100 cars and find 80 with 
.” one dealer sa 


tire is unbalanced, the heavy side slams 
the road like a triphammer and a flat 
spot results. To see where counterweights 
should be put, some garages merely 
hang your wheel on a bubble-balance. 
Others don’t think this static balance is 
enough. They spin your tires at 80-90 
m.p.h. on dynamic-balance testers. 

5. Watch front-wheel alignment like 
a hawk—especially in a new car. Bad 
alignment can ruin new tires in two 
weeks. 


AETER your tires are properly broken 
in, here is how you can begin to 
stretch out the miles: 

Rotate five tires, not four. Rotate 
every 2,000 miles for the first 10,000. If 
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THE TREATMENT your tires get 
in their first 5,000 miles has 
a lot to do with their life 
span. Another help: Add a 
little’ more air than the tire 
manufacturer suggests. 


you're like a lot of drivers who change 
oil every 2,000 miles, a good rule of 
thumb Rotate new tires every time 
your oil is changed. After 10,000 miles, 
rotate at 5,000-mile intervals. 

For long trips, load level. One test 
crew drove a trunk-heavy car from New 
York to Florida and back on new tires— 
and wore off nearly two thirds of the 
rear treads. The same damage occurs on 
overloaded vacation cars. To keep a 
heavy load level, use a roof rack. 

If you lug heavy furniture for your 
wife, add five to 10 pounds of air. 

Check air pressure twice a month. 
Underinflatic murder. So is overinfla- 
tion. But it’s okay, tire men say, to use 
two to six more pounds of air than recom- 
mended. Your ride won't be as soft, but 
your tires wear longer. 

Never bleed tires, Bleeding is letting 
air out when pressure builds up on hot 
roads. A tire is built to take the extra 
pressure. Bleeding makes it run even 
hotter. 

Avoid hot-weather driving if you can. 
Heat may cause the tread to separate 
from the cord plies. On hot days do your 
trip driving before 10 a.m. or after four 
p.m. if possible. (A 30-degree drop in 
road temperature saves you lots of tire 
mileage. ) 

Run them round. Out-of-round tires 
—and no tire is perfectly round—wear un- 
evenly. One way to round them is to 


switch them to the rear wheels, which 
drive with a sandpapering effect that 
wears the tires evenly. 

Check for punctures. With today's 
tubeless tires, you can have a puncture 
without knowing it; the tire seals itself. 
But keep a careful watch for small nails 
and other fragments that may become 
imbedded. Left in, they'll gradually in- 
jure the tire. 


OR wheel alignment is the worst 
thief of tire life. A wheel that toes in or 
out %” too much scrapes sidewise 30 feet 
in every mile. Keep your alignment top- 
notch, not only at the beginning but at 
all times. You should have it checked at 
least every 10,000 miles—and rechecked 
immediately when you suspect that rough 
roads, or a severe jar (or fighting deep 
snow) may have thrown it off. 

Check a new car more often, Dealers 
say many new cars toe in too much, won't 
hold an alignment until the frame gets 
its own “sag” or “set.” 

If you live in high-crown-road coun- 
try, some garagemen say, you should 
have your wheels aligned especially for 
the high crown. They set the right-wheel 
camber (vertical axis) at zero (wheel 
straight up and down) or a bit negative 
(wheel tilted slightly inward instead of 


outward ). They set the left wheel slight- 
ly more positive (wheel tilted out) than 
normal, 

One alignment specialist guarantees 
alignment to last a year, if you do these 
three things: 

© Keep 28 pounds of air all around in 
14” or 15” tires; 30 pounds all around 
in 16” tires. 

© Make sure the steering gear is ad- 
justed so the “high spot” (point of mini- 
mum drag) is kept exactly centered. 

@ Have all front-end and _ steering 
elements—even the housing—thoroughly 
tight and adjusted before alignment. 

“This works well on either high-crown 
or flat roads,” this specialist says. “Your 
alignment will hold for 20,000 miles. But 
the main secret is using 28 or 30 pounds 
of air instead of the 22 to 26 pounds gen- 
erally recommended.” 

To tell if your front end needs tighten- 
ing before alignment: Drive on a flat 
road, then on a narrow, high-crown road, 
then on a broken, bumpy pavement. If 
you can drive all three without any drag 
on the steering wheel, you're ready for 
alignment. If not, you need a tightening 
job first. Some es pay no attention 


to front-end tightening, and as a result 
your alignment job goes out the first time 
you hit a bump. 


END 


comine next MovrH: A Booklet to Help You 
Buy and Use Wood 


HY doesn’t 


a two-by-four measure 2” by 4”? How can you 
pick a wood that won't split, one that won't rot, one that 
will take a good finish? 


You'll find the answers to these and many other questions 
in the April issue of Porutar Scrence—in a handy, fact-filled 
booklet about wood that you can save for easy reference. Six- 
teen pages with plenty of charts and pictures will tell you how 
to recognize lumber grades, how to buy by the “board foot,” how 
to choose lumber, moldings and plywoods for dozens of jobs. 

Future issues of PS will carry more bonus booklets on other 
subjects, each one complete and self-contained. Get the first 
one next month to start your collection of the new Popular 
Science Reference Library. 


Before You 


Bily Wood 
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New for Your 


a: 4 
1. Spare Tire Folds Up. A new kit con- 
sisting of a deflated spare (actually 
a heavy, treaded tube, shown folded, 
above), a tire tool and a CO, cartridge 
makes it easier to cope with a flat tire. 
You break the bead of the flat with the 
tool, forcing it off the wheel by screw 
action instead of muscle péwer. The 


2. Jack Works Like Garage Model. 
Eliminating bumper strain and the high 
raise necessary with a bumper jack, this 
jack hoists a car from the side by its 
frame. The jack handle, which doubles 
as a lug wrench and tire tool, is operated 
by one foot to raise or lower the car. 


y 
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Car 


spare, which can be used and re-used 
for some 1,000 miles, is then slipped on 
the wheel and inflated with the CO, 
cartridge. When convenient, you get the 
old tire repaired and the cartridge re- 
charged, and stow cartridge and spare 
for future need. If it replaces the stand- 
ard spare, it may lead to low trunk lines. 


3. Swivel Light Sticks On. The mag- 
netic base of this trouble light can be 
placed anywhere on a cars body or 
engine. A double ball-joint arm permits 
aiming the light in any direction, The 
15’ line plugs into the cigarette-lighter 
socket. It uses a six- or 12-volt bulb. 


ined from: 1. Gates Rubber 
re lmport Cen, Inca, I Addison 


999 S. Broads 
» Larchmont, 


Denver 17; 2. 


New Tools 


2. Magnifier Sticks on Tools. A six- 
power lens in this magnifier blows up 
fine calibrations for easy reading. Built- 
in magnets hold it to any ferrous gauge, 
caliper or rule. You can use the glass also 
for close inspection of parts. 


3. Graining Tool Refinishes Furniture. 
With this rubber scraping tool you can 
put a grained finish on old or new furni- 
ture. It is available in a kit with a new 
paint that comes in nine colors and can 
be applied over old painted or varnished 
surfaces or on unfinished pieces. 


More information 
Magnagiars Mfe. 
‘can Diamond Sine 


nih toes, 


ale cum be obtined from: 1, Wren Product, In 
NY int and Varnish Con, 612 Vandalia St., 
Ore. 


1. Low-Cost %” Drill. 
Big news about this drill 
is a $26.95 price tag. Its 
X” Jacobs chuck is driven 
by a two-amp. motor 
geared down to 1,000 
rp.m. for holes up to 
%” in steel or %” in wood. 
Its high-torque output 
is controlled by an aux- 
iliary handle attachable 
to either side. Low speed 
lets you drill metal, con- 
crete, marble or stone 
without burning up a 
carbon-steel bit, 


4. Drum Sander Uses Strip Abrasive. 
Hinged on one side, this drum sander 
splits in half for quick replacement of 
abrasive strips. A cone-shaped locking 
washer forces the tapered hub together 
when you draw the arbor nut tight, clos- 
ing the halves as securely as a solid wheel. 


5604 Northwest Huey, Ci 
‘Ste Paul 14, Mini 
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I Tuned My Speaker 
with a Test Record 


The new Popular Science disc 
shows how to get wide-range 
response from bass-reflex units. 


By im Wendt 


HE first time I played the Poputan 

I Scrence Hi-Fi Test Record was 

just for curiosity, Further play- 

ings told me some annoying facts about 

my hi-fi rig—and then showed me what 
to do about them. 

My system was a collection of un- 
housed parts, which I had meant to 
mount in a two-door cabinet to please 
my wife. But the cabinet was too small 
for anything except a eflex speaker 
enclosure, a type I considered a boom- 
box. All the homemade ones I'd heard 
belted out a lot of artificial bass never 
written into the music. 

The instructions said my new test rec- 
ord could be used to tune a reflex en- 
closure. I built one of %” plywood, small 
enough to fit into the cabinet. 


THE PORT IS TUNED by sliding or turning a ply- 
wood flap to cover more or less of the opening. 
Since the back of the cabinet must be in place 
for tuning, this is done from the outside as 
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All corners were braced, joints glued 
leakage, and cleats in- 
ting the back panel. The 
bottom, one side and the back were 
lagged inside with carpet cushion, 

The port was cut equal to the area of 
the speaker cone to afford plenty of tun- 
ing range. Alongside it, a flap was mount- 
ed with a screw so it could be swung 
behind the port, partly closing it. 

Next I laid the speaker, face up, on a 
table, hooked it to the amplifier with a 
resistor in one lead as the instructions 
said, and played Band 1, Side B of the 
test record. This is a 300-to-20-cycle 
glide tone, which constantly changes 
pitch downscale until it bottoms at 20 
cycles and starts over again. 

Just before the cricket snap that marks 
the 50-cycle point, the sound came up 
loud. I could see cone vibration increase, 
and feel the sharp boost in output with 
my fingers. It indicated a free-air reso- 
nance of about 60 cycles. 

Mounting the speaker in the box, I 


shown. An AC voltmeter, although not essential, 
makes peaks visible as well as audible. It is 
connected across the voice-coil leads beyond 
the resistor, as in the drawing above. 


CABINET PORT AREA 
VOLUME 
is 


Speaker 


Speaker 


250 80 


PORT AREAS here are oversize to compen- 
sate for differences in speakers. 
{ep var to cover two-thirds 


oF 
#F 


port flap wide open, and listened to an 
FM station, It was as bad as I'd ex- 
pected, The announcer’s voice seemed to 
come out of a rain barrel. Different bass 


How to Order Your 
Popular Science 
Hi-Fi Test Record 


Tuts unique disc is available at 
present only directly from Porutan 
Science, at $2.50 for one record or $4 
Jor two. Full instructions for its use are 
included. 

You may want two. The extra record 
makes an unusual and highly welcome 
gift for any hi-fi fan, present or future. 
Or you may want to keep it, unplayed, 
as a reference standard to check the 
‘one you use regularly. 

Send cash, check or money order to 
Dept, 357, Porutar Science MontHLy, 
353 Fourth Ave., New York 10, N.Y. 
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notes in music boomed with monotonous 
sameness. I replaced the resistor, played 
the glide band on the test record. 

Instead of one resonance peak, now 
I got three! On each sweep of the glide 
tone, I heard them plainly. Then I hap- 
pened to look at the tone arm, and no- 
ticed it vibrating at one point. 

Some tone arms, I recalled, may reso- 
nate in the audio range. Turning the 
volume control down, I flipped the rec- 
ord over to the sixth band on Side A, a 
20,000-to-20-cycle glide tone recorded at 
maximum level. Airborne “needle talk” 
could be heard plainly. When the tone 
swept below 100 cycles, it suddenly be- 
came louder, and the arm shivered as if 
about to bounce right out of the record 
groove. 

The fix was easy. A little at a time, 
I packed modeling clay into the pickup 
head, around and behind the cartridge, 
not forgetting to readjust the counter- 
balance spring to keep stylus pressure 
light. Adding mass this way lowered the 
arm’s resonance point until it began to 
shiver only just before the band hit bot- 
tom at 20 cycles. 

With the volume up in, I played 
the 300-20 glide band and this time got 
two peaks. Timing them from cricket 
snaps, I estimated the louder at about 
100 cycles, and almost as high as the 


free-air peak, and the lesser at 40 cycles. 
A borrowed AC voltmeter confirmed this. 

Turning the flap to cover a bit of the 
reflex port didn’t help at all, so I finally 
swung it to cover half the port. Surpri 
The 100-cycle peak was much lower. It 
became a game to see how nearly equal 
I could bring the two peaks. 

Tuning the port made all the differ- 
ence. Eventually I got the peaks equal- 
ized, and both far lower in amplitude 
than the speaker's free-air peak. 

Loose panels or joints, the instructions 
said, could be found by taking out the 
resistor and playing a glide band at high 
volume. I was sure my box was solid, but 
I checked anyway—and got buzzes 

My fingers told me these were from 
the back joints. Panel resonance was easy 
to spot, too. At one point on the band 
the whole bacl nel shook. 

I screwed a oni two ed e di- 
agonally across it, drove an extra screw 
between every two in the joints, and 
heard no more buzzes. 

That FM announcer, when I switched 
him back on, had climbed out of the rain 
barrel. A cello recording came through 
with solid, true-to-pitch bass instead of a 
synthetic boom. fied, I installed the 
grille cloth, shoved the speaker box into 
the cabinet, and played some records. 
But some of the sparkling highs were 
missing now. 

The voice-announced frequencies on 
Side B's second band told the tale. The 
10,000-cycle tone n't coming through 

I ripped off the heavy grille cloth; back 
came my 10,000 cycles. I installed lighter 
grille cloth. Now highs stayed in, the 
record’s music-box selections sparkled, 
and bass passages in other music came 
alive. The test record had turned my 
boom-box into an orchestra seat. 

It worked so well that I'm lining up 
other jobs for it, like setting my equaliza- 
tion controls exactly on the RIAA curve 
used by recording engineers, and check- 
ing my stylus before it wears enough to 
damage grooves. Here's a record that 
won't gather dust. By using it occasion- 
ally I'll be sure to get the most out of the 
equipment I have. END 


How to Protect 
Asphalt-Tile Floors 


PICK FURNITURE GLIDES WITH CARE or they 
dig into the tile surface. Use glides that 

have a smooth flat base, rounded edges and a 

flexible pin to maintain flat floor contact, 


BER LEG CUPS under heavy fur- 
niture that is not fr ly moved. Other- 
wise, the legs will dig into the tiles. Don't 
use hard cups or domed metal glides. 


TO REMOVE MARKS that don’t y 


nary scrubbing, rub the surface lightly wit! 
No. 00 steel wool, using a concentrated solu- 
tion of neutral soap or cleaner in warm water. 
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PS Shop Notebook 


é 


|g 


SOLDER 


Hae 
WASHER 


Cuadle Cheshe-tbafft llaguwonsut? 


An out-of-true shaft or rod is easy to 
detect with this homemade tool, To 
use it, lay the shaft in the cradle and 
thread the bolts up from below until 
they contact and raise the rule to a 
position that leaves a hairline gap 


Holling, Taper birch 


To grip stock with non-parallel faces 
in a vise, place a split piece of pipe 
between one jaw and the work.— 
Hugh Lineback, Stillwater, Okla. 


between its upper edge and the 
shaft, If the shaft is true it can be 
rotated without varying the width 
of the light gap. To measure a bend, 
use a suitable feeler gauge—Joseph 
Tracy, New York City. 


‘ ‘ 
Phable file 


Cut a strip of sheet lead the size of 
a thin machinist’s rule. Clean one 
face, coat with soldering paste, and 
tin with a thin layer of acid-core 
solder. Sweat-solder the rule on, It 
will keep the contour of curved sur- 
faces while you measure. Use it, too, 
to transfer curves from drawings to 
stock.—H. J. Gerber, Stillwater, Okla. 


RLS 


RRNLKKRKEKRLLELELOPFRLGLLE LES PRERS 
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SCOLCOOOCOSCESOESOOS 


Calue Onverte lo 


A polishing head that can be 
chucked in your drill press for bur- 
nishing metal made from an 
old car-engine valve, Heat the valve 
cherry red and let it cool slowly to 
remove the temper. Saw off about 


HAVE YOU TRIED THIS? 


To store parts lists 
and manufacturers’ 
instructions, the de- 
tachable handle that 
comes with man 
electric drills is 
good place. Also, at- 
tach the chuck key 
to the electric cord 
with a few turns of 
friction tape.—Theo- 
dore Wirbisky, Shen- 
andoah, Pa. 


= 


Glick Had 


1%” of the stem, and file the head 
as shown, The projections will grip a 
steel-wool pad firmly. By boring a 
hole through the stem for string, you 
can also tie a chamois to the head.— 
J. M. Finn, Pittstown, N. J. 
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Now Any Man 
Can Sew 
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NEW liquid menders now on the 
market make every man a potential 
tailor. A fabric-to-fabric bond made in 
60 seconds will withstand washing, iron- 
ing and even boiling—only dry cleaning 
is not recommended. You can use the 


SHOELACE BROKEN? ror liquid to 34” of gach 
end; press the ends together for 60 seconds. 


THREADBARE EDGES on clothing go down, and 
stay put, when you spread on the liquid. 


liquid mender on anything from sheer 
fabric to heavy car upholstery and canvas. 
Liquid menders include “No Sew,” 


made by Unique Products, 330 S. Wells 
St, Chicago 6; and “Magic Thread,” 
Utility Products, Valatie, N. Y. 


AWNING RIPPED? A tear ii 
lawn chair? Apply a simple patch like 


FOR AN INVISIBLE WR, fit in a matching 
patch, support it with a backing patch (right). 


tells yu How to Cut Pipe to Fit 


WHEN cutting pipe, you must deduct 
a certain amount at each fitting. If 
you are using 90° elbows and a pipe 
size between ¥” and 1%” (pipe sizes al- 
ways refer to the inside diameter), the 
measuring job is easy. 

Pipe should always be laid out using 
centerline-to-centerline dimensions. Just 
deduct twice the pipe diameter from 
any desired centerline-to-centerline di- 
mension and you have the correct length 
for the pipe section. 

For example: You want to make a 90° 
offset in an already established %’- 
diameter pipe, to move the line over 


475/16". Cut a pipe section 4513/16” 
long (475/16" minus 1%”—twice %”). 
When you thread the pipe ends and cou- 
ple them to two 90° elbows, you will 
have exactly the 475/16” spacing you 
want, In actual practice, you don’t have 
to do your figuring on a scratch pad. If 
you know that the centerline-to-centerline 
measurement is 47 5/16”, place one end 
of the pipe to be cut at the 47 5/16” mark 
on your rule. Go back to the zero mark, 
measure in twice the pipe diameter, and 
mark the pipe there, for cutting. 

These tips come from Loyd Weaver, a 
journeyman plumber in Phoenix, Ariz. 
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The Spirit Levels 
You 
Should Own 


LEVEL, in careful hands, is a pre- 
sion tool; in careless hands, it 


can cause a mess of trouble. It can 
be accurate to 1/16”, or less, in 100’, or 
off as much as several inches—just by the 
way you “read” the bubble. 

In every job from trimming a hedge to 
building a house, some lines must be 
set level (horizontal), others plumb (ver- 
tical). If they aren't true, nothing will 
fit right, look right or be as strong as it 
should be. 

The basic leveling-plumbing device is 
the spirit level. This is a slightly curved, 
transparent vial (also called a glass) 
that's partially filled with a non-freezing 
liquid such as alcohol. When the vial is 
t curve side up, an air bubble ris 


to 
the top, centering itself at the midpoint 


of the glass. 
The vials do many different jobs de- 


How tousea level to test itself 


PLACE A NEW LEVEL on any nearly flat surface 
and shim it up with paper or cardboard until 
bubble comes dead center. Then reverse the 
level end for end and put it down in exactly 


pending on how they are mounted, You 
can buy a tiny level to string guide lines, 
attachments that will convert an ordi- 
nary carpenter's level into a sight level 
for surveying, and fancy protractor levels 
for measuring angles. 

How many do you need? Levels 
come all the way from 3” long, with one 
vial, to 96” long with 10 vials. But there 
are three types—for a total cost of about 
will handle most home jobs and 
Iso be used for outdoor surveying. 

basic carpenter's level is 24” long 
and has six vials—four for plumbing and 
two for leveling. For tight places where 
the 24-incher won't fit, a smaller “tor- 
pedo” level, about 9” long, works well 
but is less accurate. It gets its name from 
round-ended shape, which 

into your pocket without 
{ost torpedo levels have three 


is inaccurate. To test, plumb 
method, holding the level 
surface. 


js, use same 
inst a vertical 
Check all vials separately. 
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3” line level—used in laying out gardens, terraces and walls, 


24” bar level—to make accurate carpentry jobs around the home. 


9” torpedo level—a handy pocket model to fit into tight spots. 


vials (level, plumb and 45-degree vial). 

The third type is a tiny 3” line-and- 
surface level with one vial. Because of its 
short length, this is least accurate on 
surfaces, but can be very accurate when 
used to string lines. 

Some levels come with fixed vials, and 
these should be checked in the store be- 
fore you buy one. A simple method of 
testing a level is shown in the sketch on 
the facing page. Levels with adjustable 
vials are a bit more expensive but will 


FOR GRADING, measure from line to ground 
to guide you in digging or filling a level area 
Retightea and relevel line every few hours. 


permit resetting later or replacement if 
a vial becomes damaged. 

Why so many vials? Having six (or 
more) vials in a single level may seem 
like a dubious luxury, but you'll find 
them a big help. The vials are arranged 
in pairs, back to back, so that no matter 
how you pick up the level you always 
have at least one or two vials in operat- 
ing position. 

In the 24” six-vial level, the two level- 
ing vials are set parallel to the frame for 


PLACE LEVEL at exact midpoint of line to 
equalize sag, and raise or lower one end until 
bubble centers. Use nonstretch mason’s twine. 


TO LEVEL WALLS, set line at top of each course 
“ of bricks or blocks, then remove level to 
avoid sag. Raise line after each course. 
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How to set upa carpenter’sJevel for survey work 


metas IE SIGHTS ne oe 


use on horizontal surfaces. The four 
plumb vials are set crosswise to the 
frame. When the level is used against 
vertical surfaces, these vials are in a hori- 
zontal position. 

By following two simple rules you can 
make sure that you read the right vial 
correctly: 

@ In double-vial levels (two vials 
paired together), always read the lower 
of the two vials. (The top one is upside 
down and will not operate properly.) In 
single-vial levels, the vial must be turned 
curved side up. 

@ In plumbing a vertical surface, re- 
member that the surface tilts away from 
the direction in which the bubble moves 
(if the bubble moves to the right, the 
surface tilts to the left). In leveling hori- 
zontal surfaces, the bubble moves toward 
the high side of the slope. 

How accurate must you be? In finish- 
ing a door opening and in many other 
jobs in finish carpentry, the ¥” bubble of 
a 24” level can't be off center more than 
1/16”. If it’s off &”, the jamb or side of 
the opening will slant about the same 
amount in 24”. In the 78” height of the 
door, that slant will amount to %”. If the 
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Le Iso Cues ‘camera tric 
with a board on top, or a 
card table if the ground is flat, 


other jamb slants that much in the oppo- 
site direction, the door would have to be 
%” wider at one end than the other! 

On the other hand, an %” deviation in 
the head jamb (the top of the opening) 
wouldn't be first-class carpentry, but it 
would get by. Appliances are usually 
adequately leveled at X” off center on 
a ¥” bubble. 

The sills, beams and joists in a house 
must be accurately laid, since any error 
here is transmitted upward. Wall studs 
can tilt a bit sideways, but must be ab- 
solutely straight edgewise to provide a 
flat wall surface. 

In general, horizontal surfaces that are 
slightly off are less noticeable to the eye 
than vertical ones. Shelving can slant as 
much as 2” in 6’ before it becomes really 
bothersome, but that wall had better be 
straight. Kitchen counters and other 
built-ins that involve joints should be 
true to 1/16” or better, or you may have 
trouble fitting them. 

Levels aren’t just for leveling. Often 
in installing drains, pipes or walks it's 
necessary to build in a deliberate slope. 
If you remember that an ¥” deviation of 
the bubble in a 24” level amounts to 


TARGET TO SIGHT ON is made by taping a 

white file card (or paper) to a try square. 
This is then slid up and down a one-by-two rod 
until the top edge of the card lines up with the 
sight level on the table. Distance should be 
kept within 60’, but by taking two sights in 
opposite directions, you can span up to 120° 
from one table position, For greatest accuracy, 


about an \” slope in two feet, you can 
easily figure out the total slope in, say, 
10 feet (%’), or the pitch (1/16). 

By slanting your level until the bubble 
-center the right amount, you'll have 
the slope you want. This works well on 
slopes that aren't critical, permitting the 
bubble to be approximated by eye. 

For precise angles, such as the pitch of 
a roof, you can get a protractor level that 
a rotating vial set in a degree-cali- 
brated scale. You can read angles directly 
by turning the vial until the bubble cen- 
. Other, fixed vials provide regular 
plumbing and leveling. 

Ordinary levels with adjustable vials 
can also be set to any desired pitch or 
angle, though this may be troublesome 
unless you're doing a lot of work at the 
same setting. 

Leveling with a line. Here’s where 
that tiny 3” level, usually purchased for 
$1 or less, will help you lay out lines 
for walls, terraces, pools and other jobs. 

The level has hooks on top and is hung 
from a cord stretched between two 
stakes, as shown in the sketch on page 
205. The cord then gives you not only 
two points of equal height, but a guide 


eral sights to be si 
verse the level ( 
ake several more sit 
position is then set at the avera: 
tween the two sets of sights. If you hav 
getting the table dead level, use slips of paper 
or cardboard to shim up one end of the sight 
level itself until the bubble centers. 


line between them, such as for building 
up straight, even walls, 

The line must be kept taut and the 
bubble exactly centered before the level 
is removed, With care, you can stay with- 
in ¥” of true level at 60’, which is good 
enough for walls and foundations of 
garages and small utility buildings. 

Sight leveling. For a house founda- 
tion, an accuracy of ¥” in 80’ is minimum 
good practice, You can't beat a surveyor 
with a $500 or $750 instrument—which 
level to 1/16” at 100’—but you can 
do a good job with a homemade sight 
level. This is based on the 24-inch level, 
a pair of sights that clamp to the level, 
and a thrown-together table to hold the 
level at a convenient height for sighting. 

With the level set on the table (see 
drawing above), you then take sights on 
a target while a helper slides it up and 
down on a rod. When the target lines up 
with the sight level, a stake is driven in 
the ground beside the rod and marked at 
the target's height. For landscaping, the 
difference between the height of the 
level and the target height indicates the 
difference in grade between the two 
points.—Carl Dreher. 
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1 GRIND OUT JOINTS 


(use an electric drill 
‘and cutting disk) 


SIMPLE way to solve a problem 
A that often puzzles owners of ma- 

sonry houses—repointing the brick 
or stone—is shown here, thanks to two PS 
readers. Reader Claude C. Fogelman of 
Northampton, Penn., asked in “I'd Like 
to See Them Make,” May, ’56, for a re- 
pointer made like a calking gun. Right 
back came a letter from reader J. E. 
Goetschius, who runs a building-mainte- 
nance business in Memphis, Tenn., 
ing that he always does the job wit 
standard, bulk-load calking gun. It’s fast 
and neat. Here’s Goetschius’ recipe: 

Start by grinding out the joints about 
¥” to %” deep, using an abrasive cutting 
disk in an electric buffer. 

Mix regular masonry cement (not 
Portland cement) with finely sifted sand 
for the mortar. This mix should be the 
consistency of heavy cream and moist 
enough to press out of the gun. Attach a 
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2 FILL WITH MORTAR 


‘use a calkin 
‘with round 


round nozzle to the gun and apply the 
mortar just as you would calking com- 
pound. 

For a flush joint, strike off the portion 
of the bead that protrudes beyond the 
masonry with a trowel. For a beaded 
(raised) joint, drag the concave face of 
an old curling-iron top across the bead. 
For an inverted (concave) seam, reverse 
the curling-iron top and depress the mor- 
tar to the desired depth. 

If you want to rake the joints, saw off 
a 4” section of two-by-four and cut a 1’”- 
wide slot across one of the narrow faces 
at the center. Drive a 16-penny common 
nail into the slot, as shown in the top 
drawing on the facing page, letting the 
head project as high above the block as 
you want the joint to be raked out. 

After the mortar has set awhile, press 
this face of the block firmly against the 
brick or stonework and run it along the 


block for making 
rake joints 


nail projects 
to depth of 
joint wanted 


curling-iron tip 
used fo invert a joint 
jerse to dri 


3 RAKE OR DRESS THE JOINT 


joints. The raked-off mortar will fall out 
through the slot. 

To remove excess mortar that may 
have spilled onto masonry faces during a 
repointing job, wait until the joints have 
set thoroughly. Then give the wall 
acid bath, consisting of one part muriatic 
‘id and four parts water. ( Muriati 
is a commercial name for hydrochloric 
acid; you can get it at most large hard- 
ware and paint stores.) 

Use enough of the h to make it 
foam wherever it contacts the mortar. 
Apply it with a whitewash brush, then 
wire-brush and scrape with a putty knife. 
The undesired mortar will come off eas- 
ily. Last, hose the wall with water. 

While the one-to-four acid solution 
isn’t strong, keep it off your hands as 
much as possible and keep a bucket of 
clean water handy, to rinse them in from 
time to time. END 


4 


Home-Shop Uses 
for Tin Cans 


| can hat 

| filled 
with 

Solvent 


PAINTBRUSH CLEANER 


SHOP-LAMP REFLECTOR 
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5 Proven Ways to Build 


Good cabinetwork calls for trim and durable drawer joints. 


By Bill Baker 


do, it will pay you to use one of the 
time-proven assembly methods that 
have been developed by professional 
cabinetmakers. Of the lot, the dr: 
joints that are in most general use 
are the half-concealed French dovetail, 
the open French dovetail, the rabbet a 
sembly, the lock mortise, and the dove- 
tail morti 
These five joints are all strong, rigid 
and durable, but the one best for you will 
depend on your particular needs. Here's 
how professional furniture makers rate 


I YOU have a drawer-building job to 


How to makea 
half-concealed 
French dovetail 


MAKE GUIDE LINES on th 


lepth of 


the joints as to durabi and best use. 

@ French dovetail joints, both half- 
concealed and open, are the oldest and 
most popular for fine furniture making. 
When accurately cut, they provide maxi- 
mum strength and rigidity. The half-con- 
cealed type is used where drawer sides 
are mounted into the drawer front, and 
the open type for the backs of dra 

© Rabbet assemblies are the simplest 
and most common drawer joints. By us- 
ing them, the do- selfer can get 
good results with comparatively little 
work, They require a few finishing nails 
in addition to gluing, or No. 6 flathead 
screws if the drawer is large. The nails or 


o. 


WITH THE SAME SETTING, 
king gauge to in 
depth at the fro 
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This dovetail depth should be 
two-thirds the board thickness. 


REMOVE STOCK with a sharp, 
narrow chisel, lifting chip: 


out through the inside face of 
the drawer front, rather than the 
undercuts 


ver and mark th 

ilarly on the opposite sides. 
ALIGN THE INSIDE FACE of the 
drawer front with “mating 

drawer-side guide marks 

cutting and trimmi 

Trace the dove 

curately onto the drawer sides. 


Drawers 


Here are the most popular types. 


screws should be countersunk and the 
holes filled with wood putty. 

© Lock mortises were first used by 
cabinetmakers to replace the French 
dovetail with a very rigid and all- 
machinemade joint. Since then, special 
dovetail routers have offset this advan- 
tage. But if you own a table saw you'll 
find lock mortises easy to cut and highly 
satisfactory for interlocking drawer fronts 
and sides. 

® Dovetail mortises are especially 
suited to locking sides into a drawer 
front which is to lap the front edges of 
a piece of furniture. That's because the 
grooves for these concealed joints can be 


placed anywhere along the inner face of 
the drawer front, At the same time, 
thanks to the dovetail-like shape of these 
cuts, mating tongues on the front edges 
of the drawer sides get a grip that with- 
stands drawer pull better than any other 
assembly method, with the possible ex- 
ception of the French dovetail. 
Pictures here and on the next four 
pages show how to make these joints. 


USE MARKING GAUGE on in- 

ner face of drawer front, to 
indicate thickness of a drawer 
side at each end. Make guide 
marks for dovetails. Saw diago- 
nally between the stop lines. 


SAW TO THE STOP MARKS 
along each dovetail li 
holding your backsaw at right 
angles to both drawer: 

Keep cuts on open-section sides 
of all lines for a snug fit. 


A SEA, SHARP KNIFE (a mat 
knife is best) to square off 
the diagonal saw cuts to full 
depth. Force the blade down by 
tapping its back with a hammer. 
Don't stray from saw cuts. 


Q st A KOU, asain, t 
base cuts that wi the 
open sections. Do this on both 
faces; then complete the cuts 
with a chisel, working in to the 
center from both faces. 


CUT ACROSS BASE LINES of 

the dovetails’ open sections 
with your knife before startin 
to chisel the wood out. This will 
insure accurate and clean-cut 
edges for a professional fit. 


10 fiytsete zomer is smug and 
will remain strong, even if 
the glue applied before assem- 

ly dries out at a later date. 
Never use nails when making a 
French dovetail joint. 


How to make an 
open dovetai 


USE OPEN DOVETAILS to 
tach the back to a Fr 
dovetailed drawer. Mark thick- 
ness of a drawer side 

end of the drawer back, 0 

faces, to serve as stop marks. 


WITH DOVETAIL MARKS 


CUT DOVETAILS in the drawer 

back first, using contours 

shown. This way, you can drive 

the back in place last, locking 

the drawer bottom in its grooves 
i the assembly. 


OPEN DOVETAIL JOINT 


traced on back edges of the 
saw perp 

larly to stop marks. 
stock with 


drawer sides 


| SETUF, TABLE SAW to, make kerfs halfway 
through drawer-front stock. Distance across 
le to fence should equal the thickness 


saw bl 
of a drawer side. 
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Cut kerfs at both ends. 


sembled. It takes pati 
and practice to produce pre 
cision fits like this, but French 
knife dovetails are the uurk of the 
good furniture builder. 


Remove 


UP-END DRAWER FRONT and make a second 

set of cuts to clear the rabbets. Cutting 
bit deeper than the drawer-side thickness 
sures a sharp corner and offers a glue groove. 


WITH A MARKING GAUGE, 

make saw guide marks on 
the side edges of the drawer 
front, one-third the thickness 
across them from the outer 
drawer-front face. 


ON INSIDE FACES of draw- 

er sides, measure in one- 
third the thickness of the 
drawer front and cut grooves 
as wide as those in drawer 
front, half through stock. 


BEHIND GUIDE LINES 
ends of the drawer 
grooves one-third as wide as the 
thickness of the stock, and as 
deep as the thickness of the 
stock used on drawer sides. 


FINAL CUTS, made as shown, 

trim the mortise tongues on 
the inside face of the drawer 
front to the same length as the 
mating grooves on the forward 
edges of the drawer sides. 


How to makea 
lock mortise 


INCONSPICUOUS 
) the lock-mortise 


necessary, but if 


‘ou do use finishing nails, drive 
them from the drawer front. 
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How to makea 
dovetail mortise 


A 
AT FORWARD ENDS of drawer AT OUTER FACE MARKS, cut 
sides, mark mortise groove shallow grooves. Finish dove- 


depth on both faces of stock. tails with angled edge cuts, 


MORTISE OUT remainder of USE A NARROW CHISEL to 
groove with a dado, or a clean out the ridge between 
number of edge-to-edge saw cuts. diagonal and right-angle cuts. 


General techniques used in making drawers, . . 


STANDARD DRAWER BACK (French dovetail 2 CHECK FIT of a drawer-back mortise, like thi: 


excepted) is mortised into the drawer sides. Before drawer joints are permanently assem- 
Grooves should be half as deep as side thick- bled, however, inner faces of the front and sides 
ness, and from %” to %” in from the edges. must be grooved for the drawer bottom. 
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SET DOVETAIL SECTIONS of sides at desired WITH SAW SLANTED to th 
locations on the top edge of the make cuts for the dove 
1 mark id them for groove gu on the 


rect angle, 
ise grooves 


INSERT DRAWER SIDES as sl COMPLETED DOVETAIL-MORTISE JOINT resists 
the angled sides of their tongues are op- drawer pull better than any other, with 
posed, one drawer side reinforces the other. the possible exception of the French dovetail 


= wer 


QUARTER-INCH STOCK is strong enough for TRIM DRAWER BACK so its bottom edge is 
bottom of chest drawer. Place flush with the tops of the side grooves. After 
%4” grooves to receive n "to Ye" from final assembly, slide the drawer bottom into 
bottom edges—higher for heavy-duty drawers. place and nail it to the drawer back. END 
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How I Daylighted 
a Dark Kitchen 


LIGNED skylights in the roof and 

ceiling over our kitchen have 

changed an under-lighted north room 
into a cheery one. 

After picking a spot for the ceiling 
skylight, I went into the attic. Finding 
no obstructions, I drove 8-penny nails 
up through the ceiling and shingles 
where I wanted the bottom corners of 
the roof skylight. The nails pierced the 
roof in the middle of a shingle course, 
so I drove two more down from above 
to mark the true corners at the bottom 
of that course. Another pair of nails 
marked the upper corners—also along a 
course line. 

Before sawing out this opening, I had 
a local sheet-metal shop make a skylight 
frame like the one shown in the drawing. 

After the roof opening was cut, I boxed 
it in with top and bottom blocks, and 

i] threes on all four sides, 
sheathing. I slipped the 
metal frame under the side-bordering 
shingles at the bottom of the opening 
and worked it up the roof into position. 
Before nailing the frame to sheathing, I 
ran calking compound under the lower 
edge. I set a pane of skylight glass in 
the frame, using plenty of compound, 
top and bottom, for a watertight seal. 

The kitchen-ceiling opening was 
framed like an ordinary crawl hole. 
Molding around it supports the glass. 
—Charles L. Adams. 


SUNLIGHT sifts through roof skylight—then ceil- 
ing skylight—and into the kitchen. After calkin; 
upper skylight, author ran beads of compound 
between the frame rims and the shingles. 
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The most IMPORTANT,PLUG 


in your 
tackle box! 


AC Hot Tip Spark Plugs are marine-engineered to take you where the fishing is best! 


Whether you're trolling for tarpon or going 
after pan fish, you'll be interested in these 
words of wisdom for Izaak Waltons! 

It takes more than colorful lures to land the 
big ones! Rod, reel, boat and smoothly run- 
ning motor all play their part. 

Many an experienced fisherman takes no 
chance on quick starting and smooth per- 
formance. He carries a spare set of AC Hot 
Tip Spark Plugs wherever he goes. 


AC marine-engineered Spark Plugs have the 
exclusive “Hot Tip” feature that burns 
away fouling oil and carbon deposits as soon 
as they form. They're rustproofed to pre- 
vent the corrosive coating causing shorting 
through flash-over. 

Put an extra set of AC Hot Tip Spark Plugs 
in your tackle box. Get them from your 


nearby AC retailer now! 
Woteh WIDE WIDE WORLD—NBC-TV 


‘AC SPARK PLUG $e THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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Short Cuts 
and Tips 


FROM PS READERS 


OMS NT i a maar Le 
Cement Block Makes Fulcrum to Uproot Small Tree 

Tuar old and simplest of machines, the lever, will help you uproot 
small trees. Dig around the tree, cutting all surface roots. Fell the tree 
across a cement block placed just outside the excavation. The weight 
of the tree top will help pull the deeper roots free from the ground. 


Rooting Box Has Drop Front 

A wincep front on my rooting 
box makes it easy to transplant 
seedlings without damaging their 
tiny roots. When the drop front is 
unhooked and lowered, each of the 
slips can be lifted out in a block 
of surrounding soil. I built the seed 
flat from 34” stock, but you can re- 
move one side of any shallow wood- 
en box and remount it on hinges.— 
C. H. Hardy, Whittier, Calif. 
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IF YOU “like to get under the hood...” 


you can get a great training... and 
start a great future... 


‘Your talent with engines—or any mechanical 
ability—can pay big dividends, when 

it is backed up with solid training. And 
that’s what you get when you serve in the 
U.S. Air Force. The Air Force offers you 
opportunities to learn one of over 40 

career fields—training that will 

stand you in good stead, wherever 

your future may lie. 

Start developing your valuable talents 
today—and go places faster—in the U.S. 

Air Force. See your local Air Force Recruiter— 
‘or mail the attached coupon. 


Paste Coupon on Postcard and mail t 


Airman Recruiting Information Branch 
Box Wright-Patterson AFB, Ohio 


Please send more information on my oppor- 
tunities for enlisting in the U. S. Air Force. 
Tam between the ages of 17-34 and reside in 
U.S.A. or possessions. 


NAME__ 
| 


crTy________zonp__sTaTe___ 
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Short Cuts 
and Tips 


Taped Lunch Box Warns Drivers 

Ir you work a night shift, reflective 
tape on your lunch box can make life 
safer, The moving signal will alert driv- 
ers when you walk poorly lighted roads 
or walk around dark cars on the plant’s 
parking lot.—Andrew Vena, Philadelphia. 


>>>RecentLy I had occasion to cut some 
irregular shapes from sheet polystyrene, 
using a scroll saw. I found out fast that 
the heat generated by sawing softens the 
plastic, causing the saw to bind. I fixed 
this by drawing a wet thumb and fore- 
finger over a piece of soap and then 
rubbing them over the blade. Repeated 
several times during the sawing, this trick 
kept the blade from binding—H. Y. 
Ballou, Manhattan Beach, Calif. 
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Stacked Cans Make Parts Bin 
You can pyramid a few empty oil cans 
into a storage cabinet for small parts. 
Cut out two-thirds of each top and bend 
down the sharp cut edge or cover it with 
plastic tape. Stack the cans, spot-weld- 
ing the rims at points where they touch. 
—Charles L. Adams, Fayetteville, Ark. 


>>>To Ker the ends of a rope from fray- 
ing when cut, try this: Wrap it first with 
friction tape for about three inches where 
the cut is to be made. Then cut through 
the middle of the taped portion, The 
tough wrap lasts longer than cord seizing. 
—L. H. Wuesthoff, San Francisco. 


Dowel Guides Paint Sprayer 

Wuen teaching students to handle a 
spray gun, a manual training teacher 
tapes a dowel to the paint container bot- 
tom. It serves to hold the gun at a uni- 
form distance from the work. 


FOR SPORTS CAR THRILL... AND LIVING ROOM COMFORT 


A ‘tough, no-nonsense car is this latest 
version of the NASCAR Grand National 
Champion. 375 h.p. with the get-away, 
balance and split second control of the 
finest sports car. But you don’t have to be an 
acrobat to get in, a midget to be comfortable, 
or an eskimo to keep warm. Here is all the 
spacious comfort you want, richly finished in 


Advertisement 


sports car leather. Convertible or hardtop 
models and choice of colors. 
SPECIFICATIONS—375 h.p., 9:25 to 1 compres. 
sion ratio. 2 four-barrel carburetors, Special high 
output camshaft. Torsion bar anti-dip front suspen- 
sion. High spring rate—low deflection. Length 219.2 
in, Height 54.7 in, 

America's Most Powerful Car—375 H.P. 
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Short Cuts 


and Tips 


Burlap-Tubing Hose 
Soaks Grass Roots 


You can make a cheap 
soaking hose from burlap 
cut in strips and sewed to 
form a long tube. Make the 
end diameter a snug fit for 
the hose coupling. Lawn 
area and water pressure will 
determine the length to use. 
—Arthur 8, Green, Chicago. 


Putty Replaces Lost Cap 


A wap of putty or glazing compound 
is a good substitute for a lost cap to keep 
glue, oil, gasket cement and other shop 
supplies airtight. Knead it in your fingers 
to make a gob you can stick on a bottle 
applicator, can spout, or neck of a dis- 
penser tube.—Richard Day, Moxie, IU. 


»>>>Here is how one homeowner made 
water pressure dig under his concrete 
basement floor for a drainpipe. After 
breaking through at both drain ends with 
a cold chisel and sledge, he started a tun- 
nel with a small shovel. Then he flushed 
it out with a tree-root watering spike. 
Pumping the spike back and forth a few 
times kept the water spurting and helped 
loosen the earth. It was worked from one 
end and sludge was bailed out at the other. 
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Bedstead Protects Cab Window 


Tue end section of a metal bedstead 
slipped into the stake holes of a pickup 
truck will protect the rear window of 
the cab. The frame also provides a place 
to tie a load extending above the box, to 
prevent it from sliding forward or back- 
ward.—E. V. Reyner, Townsend, Mont. 


Two Picture-Hanging Tips 

You can keep a picture 
hanging straight, if you 
loop the wire once around 


Prcrune 
HOOK the hook. Thumbtacks, 
with heads protruding 

about %” from the back 

of the frame at each low- 

er corner, will keep the 

Core picture from marking the 


wall behind it. 


With This Book [PROJECTS 


ae 
LD 

eooeerece eee eee eee a 
Here is a 96-page bargain! 18 projects you can build—all with plenty 
of pictures and illustrations, full material lists and complete step-by-step ! 
directions. Build cabinets, toys, games, built-ins! You can even remodel 
your kitchen. And this book—a regular 504 value when it goes on gen- ! 
ral sale—is yours with the coupon below for only 25¢! Send today! = 


and Weldwood Pine 


This is Weldwood Old Craftsman Pine Plywood—the easiest 
working, easiest painting plywood ever! And that’s because Old 
Craftsman combines all the advantages of top pine lumber 
with all the advantages of rugged plywood construction. What's 
more, Old Craftsman Pine Plywood comes already sanded and 
made with a special mold-resistant agent. See it at your lumber 
dealer’s soon! 


you can build projects like these 


= 48"-long sliding-door Early American hutch 


cabinet with adjustable cabinet with built-in dec- 
shelves, orative planter. 

Sturdy duck pull-toy _2-high play school- 
with ing head and bench with large storage 
wagging tail shelf 


cab- _ Convertible table that 
ts to coffee- or card- 
height 


-- SEND TODAY!----. 


wig 
2 H 

heh United States Plywood Corporation i 

Box 61, New York 46, N. Y. } 

1 

e GENTLEMEN: Send me a copy of your 96-page book “Projects | 

elawoo You Can Build With Weldwood Old Craftsman Pine Plywood.” | 
Venclose 25¢. rsas7 t 


OLD CRAFTSMAN 


PINE PLYWOOD 
A product of 
UNITED STATES PLYWOOD CORPORATION 
‘Weldwood—The Best Known Namein Plywood 
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Short Cuts 


Rings Hold Bow and Arrows 


Woopen curtain rings on a playroom 
wall or closet door will display archery 
equipment and store it out of the way. 
Use two rings for the bow, spacing them 
so that the lower end will slip into its 
ring when you push the upper end up 
through the top ring. Line the rings with 
tape or stick-on felt to avoid marring the 
bow’s finish. 

Blocks under the arrow rings act as 
stops. Put them close enough to the ring 
to keep pressure off the feathers. The 
quiver strap can be looped through an 
additional ring and knotted loosely.— 
Frankie Waits, Dallas, Tex. 


PP An ordinary nutcracker can earn its 
keep opening stuck small screw caps when 
it’s not busy cracking shells. Keep it 
handy in a kitchen drawer and anybody 
in the house can open a bottle of vinegar 
or a can of floor wax without calling for 
help.—L. N. Steen, Solon Springs, 
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Heat Freshens Typing Ribbon 


WueN a typewriter ribbon fades out 
and a new one isn’t handy, try heating 
it to redistribute the ink. A good way is 
to lay the spool on the bottom of an 
electric iron set for lowest heat and 
cover it with a paper napkin. Warm for 
five or 10 minutes (but no longer) and 
it should be good for a lot more wordage. 
—Karl MacMurray, Detroit, Mich. 


Tape Clamps Tiny Glue Job 
Stivers broken out of a good piece of 
wood can be glued back invisibly if they 
are held securely while the glue sets. 
Masking tape does the job well, and you 
can remove the tape easily afterwards. — 
Warner G. Tilsher, S. San Gabriel, Calif. 


>>>WHEN you're patching plaster, wet 
down the cracks with water from an insect 
spray gun. The spray penetrates deep into 
the crack, but there’s little excess water 
to run down the walls to the floor. This 
method is especially convenient if you're 
patching cracks or holes in a ceiling. 


ROCKWELL-BUILT 
Pal 


m=. POWER TOOLS 


vivemd ih 
hip 


. finest built for home workshops,” 
says H. A. Staples, Chico, California 


Shown above is Mr. Staples’ well-planned 
home workshop. Notice especially the ex- 
cellent placement of tools to facilitate 
work-flow, and the ample drawer and cab- 
inet space. Mr. Staples has good reason to 
be proud of his shop—and of his Delta 
Power Tools. Here’s why: 


EASY OPERATION —“Delta tools are so 
simple to operate,” says Mr. Staples. “Even 
a beginner can ‘turn out precision work 
with no trouble at al 


RUGGED, DEPENDABLE —“T also like Delta 
tools because I can rely on them to give 


Send coupon for complete catalog ) 


another product by 
ROCKWELL 


me trouble-free operation without con. 
stant expensive maintenance and repair.” 


ACCESSORIES IMPORTANT, TOO “Delta Ac- 

cessories enable one tool to do the work of 

several, permit me to do a wide range of 

& jobs with minimum investment,” says Mr. 
taples. 


DELTA LINE —Compare and 
is first in the nation’s finest 
. Your Delta Dealer is 
LS" inthe Yellow Pages. 


see why Del 
home worksho 
listed under “T\ 


Or see Delta Homecraft tools at leading 
department and hardware stores. 
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Short Cuts 


and Tips 


Flower-Box Base 
Anchors Lamp Post 


By surTT-sorinGc four 
one-by-three’s you can make 
a hollow post that is easy 
to wire and cap with a lan- 
tern. The top opening takes 
the fixture, which is con- 
nected to outdoor-type 
shielded cable run under- 
ground from the house and 
through the hollow center. 

A brick planter shaped 
like a chimney will support 
it handsomely. Starting 
with several courses below 
ground, lay up the brick 
halfway, set in the preserva- 
tive-treated post and anchor 
it in concrete. When this 
base has set, lay the rest of 
the brick and fill this section 
with topsoil. Be sure to 
leave a few openings in the 
mortar for good drainage. 
Hi Sibley, Nuevo, Calif. 


Pushed-In Can Holds Hot Iron 

THERE may be thousands of ways to 
provide a stand to hold a hot soldering 
iron, but I think my way is about the 
simplest. I just crush in the top or side 
of any empty tin can that’s around — 
Frank A. Javor, North Bergen, N. J. 
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Nail Picks Up Paper Scraps 

You can clean up scraps of paper fast 
after a picnic if you carry a long nail 
and a rubber band in the car’s glove com- 
partment. Bind the nail to a stick or a 
tree branch and you have a no-stoop re- 
triever—Ken Murray, Colon, Mich. 


Car Drivers who watch their footwork can 
get up to 50% more mileage from a gallon 
of gasoline. Here are some ways they do it. 

Smart drivers take it easy, A “swoosh” 
start or beating the other guy at the light takes 
up to 60% more gasoline. Nervous “pump- 
ing” of the accelerator pumps unneeded gas 
to the engine, gives an over-rich mixture, 
lowers performance, wastes gas. 


STAYS “LIGHT” WHEN COLD 
LESS STARTING DRAG 


KEEPS “BODY” WHEN WARM 
—SAVES ENGINE WEAR 


Motor Olt 


“cra 10 


TEXAC 


HEAVY FOOT WASTES GASOLINE 


TIPS FROM 
TEXACO 


M 


So much for the accelerator, What about 
the brake? You make a gas investment to give 
the car momentum. Useless braking kills 
momentum, wastes gas. Rushing up to a red 
light, turn or traffic jam, and then screeching 
the brake wastes plenty. Look ahead, plan a 
smooth even pace and you'll save gas—maybe 
even lives. 

So watch your footwork and save! 


Here’s another gasoline saver : 


Most motor oils get “stiff” when cool—drag on 
the engine when starting and warming up. Not 
so with Havoline Special 10W-30. Fully fluid 
when cold it saves gas by lessening starting and 
warm-up drag, yet stays full-bodied and full- 
lubricating when warm. Also it guards against 
engine deposits for clean, power-packed per- 
formance. Switch to Havoline Special 10W-30, 
use less gas, get more power. Get this ultra heavy 
duty motor oil from your Texaco Dealer, the 
best friend your car has ever had. 


DEALERS 


IN ALL 48 STATES 


Texaco Products are olso distributed in Canade, Latin America, and Africa 
TUNE IN ....Metropoliton Opera radio broadcasts every Saturday afternoon. 


‘See newspaper for time and station. 


THE TEXAS COMPANY 
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Short Cuts 


and Tips 


Ride the Bow and 
One Oar Moves Boat 
Ever lose an oar over- 
board? I’ve found that the 
easiest way to move a boat 
with a single oar is to 
straddle the bow and paddle 
the craft along from there. 
You can handle surprisingly 
large boats this way.—C. R. 
Hull, Santa Ana, Ce 


— 
Two Star Drills Speed Work 
Pounptnc holes in concrete with a star 
drill is faster if you use two alternately. 
Grind one to a standard angle (as at left) 
and the other to a sharper point (right). 
Alternate them every five or six strokes. 
The pointed tool cuts in the center, the 
other tool cuts at the edge of the hole— 
C. C. Cooley, New Buffalo, Mich. 


Crawl-Space Rack 
Stores Long Ladder 

I srore my ladder in the 
crawl space under my house. 
It rolls onto a trio of 
hangers mounted on the 
floor joists. Two one-by- 
two’s drilled for a free- 
rolling dowel crosspiece 
make each hanger. Space 
dowels to fit the ladder.— 
R. E. Bohm, Danville, Ill. 
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Emery Cloth Sharpens Tools 

Ir THERE’s no honing stone handy to 
sharpen a plane blade, chisel or other 
cutting tool, emery cloth laid on a flat, 
smooth surface will serve. Vary the pres- 
sure on the tool, bearing down hard first 
to wear the edge down even, then gradual- 
ly lessening it to produce a keen working 
edge.—Michael Ligocki, Gary, Ind. 


X-RAY ON CHEVROLET 


The biggest step forward since 
overhead valves—FUEL INJECTION! 


With Ramjet fuel injection* the auto indus- 
try enters upon a whole new era of engine 
performance. For this is as important an 
advance as overhead valves—setting new 
standards of gasoline economy, of instan- 
taneous acceleration, of smooth low-speed 
running and free-breathing maximum per- 
formance. 

Fuel injection used to be limited to racing 


engines. But now Chevrolet offers a con- 
stant-flow port injection system that de- 
velops up to one horsepower per cubic inch of 
displacement! That's a summit of efficiency 
never before attained by any American 
production engine—and what it does for the 
1957 Chevrolet you'll have to feel to believe. 
Try it—soon—and see! Chevrolet Division of 
General Motors, Detroit 2, Michigan. 
*Optional at extra cost 
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Now you see it; now you don't. Door pivots open for tuning, wider open to frame picture. 


We Put Our TV Set 
in a Wall Hideaway 


By Darrell Huff 


LTHOUGH our TV setup is a built- 
in, it's flexible enough to keep 


peace in the family. It can enter- 
tain all of us in the living room, give pri- 
vate shows for the children—or be 
banished from sight. 

A vertically pivoted door that matches 
the wall conceals the set (perched in a 
closet) when it's not in use. For viewing, 
light pressure at one end of the door 
swings it out, leaving plenty of room to 
reach the side-mounted tuning dials. 
Open the door farther, and the heel sec- 
tion behind the pivots closes off the 
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tuning area, framing the screen neatly. 

We usually keep the set in this wall 
pocket, facing a couch on the opposite 
side of a small living-room alcove. There 
it doesn’t disturb the whole family when 
the youngsters are riding the trail with 
Gene Autry. 

But there are times when we want to 
use the set for the whole room, With a 
simple, two-way antenna lead, we can. In 
the closet, we uncouple the lead from the 
set and switch it to a 40-foot extension 
that will reach anywhere in the room. 

For all this, total cost of new mate- 
rials was under $5. 

There's nothing tric] 


y about the instal- 


Dl eure * BAL. ....s09 protersionsl driver, he 


Indionapolis 500-mile winner. 


‘The way you drive may be costing you money! You can gain 
lon of ges with thrifty driving habits and proper maintenance. And proper 
maintenance meons regular carburetor and engine checks by @ qualified, 
factory-trained mechanic. That's why more folks every dey rely on Roche 
Corburetor specialists . . . they know their cars ore in the capable hand: 
experts. Rochester Carburetors are precision-engineered fo give you top economy 
tend high-compression power... precision-serviced to stay that way! 


HESTER Stondord 
‘evipment on 
Colle, 
RBURETORS ca 
Rochester Products Division of rentioc ond 
General Motors, Rochester, N.Y. ad 
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CLAMP FoR 
EXTENSION 
HOOKUP 


Leap cLampen 
ToeLocK FOR / 


ANTENNA LEAD 
‘EXTENSION FOR 


lation. The fussiest job was sawing an 
opening in the plywood closet wall. Not 
having a bayonet-type jigsaw, I used a 
portable electric one and worked up to 
the corners with a handsaw. 

The pocket opening starts 28” above 
the floor. Its height is a fraction of an 
inch less than that of the TV cabinet, to 
keep the set from creeping forward dur- 
ing tuning. Its width is 6” less than that 
of the cabinet. 

Dressing around the opening and the 
door (which is made from the cutout 
piece ) consists of thin strips of matching 
wood veneer. Contact cement made 
bonding easy. 

The set sits on a plywood shelf at- 
tached to the closet wall. I threaded the 
antenna lead down through the closet 
ceiling and attached a clothespin-type 
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Transfer its antenna clip to an extension terminal (right), and the bui 


ANTENNA 
LEAD 


in can be moved. 


LENGTHS OF 306 NAIL, | 
TOP AND BOTTOM OF 
0008 FoR PIVOT 


HOLE FOR PIVOT. 
CHISELED OUT OF 
INSIDE FACE OF WALL 


FINISHING a 


clamp to the ends of the wire. Normally 
this is clipped to the set’s ante ter- 
minal. 

For the antenna-lead extension, | 
made a terminal block from two tem- 
pered-hardboard scraps and two alumi- 
num bolts, spacing the bolts the same 
distance apart as the set’s terminal 
screws. One end of an additional length 
of antenna lead is held by the bolts of 
this terminal, and is mounted close to the 
TV set in the closet. The other end has 
another of the clothespin-type clamps. 

When we move the portable out of its 
hideaway for living-room viewing, we 
simply move the antenna lead’s clamp 
off the set and onto the extension ter- 
minal. Then we move out the set, clamp 
the extension to its antenna terminals— 
and the show is on. END 


“My Army Recruiter 
got me just 
the job training 

| wanted” 


“He helped me pick my course 
before enlistment” 


red me to get the most 


veying—learning 
aily know what 


before you enlist. | think you ought to look into this program. 
My Army Recruiter spent a lot of time helping me get just what 1 


wanted, and I'm sure yours will, 100.” 


fo" 


y ed 


Put. John R. Fox 
Parlieo, California 
Graduate, Parlieo High School 


YOUR ARMY RECRUITER WILL GIVE 
YOU THIS SAME OPPORTUNITY 


‘The Army Recruiter in your town will show 
you how to get the same deal John got. You 
hhave over 100 courses to choose from—elec- 
tronics, engineering, medicine, finance, radio 
and TV—practically everything. And the course 
‘you pick is the course you get! You get a written 


guarantee that you will bein that class, And not 
until after high schoo! graduation do you actu 
ally enlist. If you're a senior, you can get in on 
this deal right now! You'll become an expert in 
‘your field. Just sce your Army Recruiter and re- 
Serve thecourseof yourchoice—at noobligation! 


Get choice, not chance, from your Army Recruiter 
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MAKE THAT 
ENGINE PURR-R-R-R 


YOUR CAR DESERVES A 


Sealed Power 
KromeX Ring Set 


Piston rings wear out before cars do. When your 
car begins to smoke, and labors on a hill, and acts 
tired—give it the best piston rings on the market — 
Sealed Power KromeX. Sealed Power rings are 
used by every major engine builder in America! 
What's best for original equipment is best for 
replacement! 


SAVE OIL! SAVE GAS! GAIN POWER! 


‘You'll be amazed at the way your engine will purr 
happily along, with a new Sealed Power KromeX 
Ring Set! Your oil and gas bills will be lower 
power will be higher. And driving will be so much 
more fun! 


SEND FOR FREE MANUAL 


“Care and Feeding of Engines” 
is an illustrated manual of engine 
care which is yours for the ask- 
ing. It may save you a lot of 
money. For your free copy, 
address Sealed Power, Dept. 
H-3, Muskegon, Mich. 


Sealed Power 


PISTON RINGS 


BEST IN NEW CARS! + BEST IN OLD CARS! 
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How Radar Ships Protect Our Cities 
[Continued from page 1391 

“What's your normal speed?” 

“About five knots,” the Exec replied. 
“One boiler gives us enough power for 
full operation at any time, We've got 
two.” 

“How big a crew do you have?” 

“About 170 men, including 44 radar 
and radio specialists. And we've got more 
space than we need. That makes life 
aboard more comfortable than it is on 
most ships.” 

“How do you get reprovisioned?” 

“Heck,” he said, “we sail with 400,000 


NEXT MONTH: 
24-Hour Watch on the Rhine: the 
story of our F-100 jets. They're 
ready to roll night or day from 
hidden hangars in West Germany. 


gallons of fuel, 50 tons of fresh and 
frozen foods, 12 tons of dry food sup- 
plies. We make our own fresh water. 
Why, we could stay at sea a lot longer 
than we do.” 


HEN I climbed back to the Scan- 

ner’s deck, I noticed that she had 

but two gu 

“Is that all the protection you have?” 

I asked the Exec, who was escorting me 
to the gangplank. 

He grinned. “That's about all.” 

“How’s your gunners’ marksmanship?” 

“Pretty fair. They shoot at empty 
drums on the surface, balloons in the ai 

“Is the Scanner equipped with sonar?” 

“Nope. There has been talk about it.” 

“Then an enemy sub could sneak up on 
you and put you out of commission with- 
out warning,” I said. 

“Correct,” he answered, with a smile. 
“But if we get sunk, our sudden silence 
will be as much of a warning to the 
mainland as if we phoned details 

“That will be doing it the hard way,” I 
commented as we neared the gangplank. 

He shrugged. “We've got a vital job to 
do, and it has its risks—just like any other 
job of defense.” END 


WOW! OVER 
10 FEET OF FILTER 
ELEMENT! 


THERES LONGER 
ENGINE LIFE IN MOPAR 
MICRONIC OIL FILTERS 


PLYMOUTH - DODGE - DE SOTO - CHRYSLER - IMPERIAL 
CESSORIES 


Fitting out your boat? 


Let these 2 Weldwood Wizards 
work their magic for you! 


Granted, you need no magic to conjure a vision of gliding 
‘downstream in'a canoe... pul-putling across a mountain lake 

‘sailing erosswind in & heeling sailboat. And frankly we 
ihaie to break the spell. But it's time to get her scrubbed, ship- 


‘where these to 


shape and shiny for the season ahead, 
Professional job. 


‘Wizards with Wood can help you do a 1 


IRZETE® (the beauty treatment undercoat) 


types: Clear Firzite and White 
Firete in pits quarts and T gallon cans 


WELDWOOD* WATE 


RESORCINOL GLUE 
# at water and weather) 
II-purpose glue for the 
‘owner. It is absolutely 100% water 
proof, Withst 

‘moist or dry hes 
ncids OF all 


to install 
ing cabi wd_repairing windshields. 
No pre: other ‘materials are 
quired. Simply mix and apply. In handy 


a pints, pits, quarts, gallon 


4 heat yards, pant, lobar ot hardware 
‘deolers or meil coupon for free lealets 


UNITED STATES PLYWOOD CORPORATION 1 
Box 525 — New York 46, N.Y. PSS 
‘Send me leaflets on: 

O Firzite [ Weldwood Waterproof Resorcinol Glue 
NAME 

a 

ciry____zone__staTe__ I 
bee eee eee eee ee eee 
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Mower Cuts Under Water 

‘Tus aquatic mower keeps a Czecho- 
slovakian lake free of reeds. It has a verti- 
cal cutter that clips an eight-foot swathe to 
clear 15 acres a day. The cutting head, 
driven by joggle arms from the gas en- 
gine, is raised and lowered by cable. As it 
cuts off the underwater growth, it makes 
a path for the paddle-wheel scow. 


Glass to Sheathe Skyscraper 
Tue old saw about people who live in 
glass houses doesn’t faze the Corning 
Glass Works. They plan to house their of- 
fices in a tower of glass surrounded by its 


own ped plaza on New York's 
Fifth Avenue. A block-long corridor on 
the first of its 28 floors will be set aside as 
an exhibition area. The exhibit? The his- 
tory and uses of glass, of course. 


Solve this Free Puzzle 


re 

+s) —and your 

oo 

; Gluing problems, too! 


4hay 


Test your skill— Let us send you the free puzzle that 
the Weldwood Wizard holds in his hand. It’s lots of fun, and 
— it will help you choose the Weldwood adhesives best suited to 
each job. There are 4 Weldwood adhesives now, you know — read 
about ‘em, then mail coupon for your free puzzle. 


For wood-to-wood joints that 
never come loose—use 
WELDWOOD Plastic Resin GLUE 


Imagine—joints glued with 
this Wizard are stronger than 
the wood itself! And they 
‘grow even stronger with age! 
‘That's why it's America’s 
most popular wood glue, 
Highly water-resistant, stain- 
and rot-proof. Easy-to-mix 
powder, 15c, 35c, 65c and 
larger sizes, 


4 


For in-a-hurry gluing of wood, 
paper, cloth, fabric—use 

WELDWOOD 

PRESTO-SET® GLUE .™.~ 


Ready to use, Sets fast! Glues 
like magic! Presto-Set is the 
Weldwood-perfected white glue 
that bonds wood to wood, wood 
to cloth, cloth to paper, up- 
holstery fabrics to wood, leather 
to leather, etc. Clean to work | 
with — no sticky hands. 19, 29¢, 
49c tubes; pint and quart’ jars. 


 Loieieisintieteleieiettot tt) 

UNITED STATES PLYWOOD CORPORATION 

Box 525 — New York 46, N.Y. P33-1G 

Please send me puzzle without charge. Also leaflets of 
g Weldwood Plastic Resin Glue 


ADDRESS. 


For putting up plywood 
panels without nails—use 

WELDWOOD® 

CONTACT CEMENT 


Weldwood Waterproof Resorcinol Glue 
Weldwood Presto-Set Glue 
\Weldwood Contact Cement 


NAMB 


For weatherproof boat repairs—use 
WELDWOOD WATERPROOF 
RESORCINOL GLUE 


100% Waterproof! A “must” 
for any wood gluing exposed 
to climate, boiling or salt 
water, cold weather, mold, 
fungus, mild acids, ‘alkalies, 
etc. Terrific for sporting goods, 
woodwork in damp basement 
lawn furniture, 4 pints, pints, 
quarts, gallons, 


Revolutionary! Speedier, eas- 
ier, new way to install plywood 
panels. No nails, no holes to 
fill and finish. Bonds instantly, 
permanently on contact, No 
clamps and presses — ideal for 
applying plastic laminates like 
Micarta to table tops, kitchen 
counters, etc. 1001 other uses 
for home, hobby, garage. 29c, 
40c, 70c and larger sizes. 


crry____zone__state____ 
———=—===== 
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STOP WASTING MONEY 
on worn-out piston rings ! 


Oil-pumping is the first sign of worn-out piston 
rings, And worn-out piston rings mean power 
drop-off —costly wastage of gas and oil—expen- 
sive repairs later on. 

‘The sooner you act, the less it will cost. See 
your motor specialist the minute oil-pumping 
warns you there's trouble ahead. When he 
recommends new piston rings, ask him for 
Hastings. They're engineered exclusively for 
replacement service . . . to provide the addi- 
tional lubrication worn engines need . . . to stop 
cil-pumping, save gasoline and restore lost 
performance. Truly the best money you can 
spend on your car. 

HASTINGS MANUFACTURING CO. - HASTINGS, MICH. 


ASTINGS» 


PISTON RINGS 


TOUGH on oil-pumping + GENTLE on cylinder walls 


Buy these Hastings Products with confidence 
Piston Rings, Casite, Wear Reducer, 
Oil Filters, Spark Plugs 
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celeration ranges. I knew that in Drive, 
even allowing for slippage in the trans- 
mission coupling, the engine would turn 
only 1,325 revolution at 30 miles an hour. 
I knew that with the transmission held in 
intermediate by the throttle, the r.p.m.’s 
shot up alarmingly. At open throttle it 
was almost 3,000 at 45 m.p.h. 

At the gas pump, out of my wife’s 
hearing, Luckett said, “Do you want to 
make this a little more interesting with 
a side bel 

He wasn’t helping matters any. 

We took off. There was nothing to 
choose between the weather on the way 
down and now. It had been chilly, dri 
and windless then. It still was. 

I fidgeted the first half-hour. We had 
to meander through a number of small 
towns. I sweated, ing in on the throt- 
tle, braking only when I absolutely had 
to. 

I'd clocked the automatic gear changes 
in the transmission when my wife was 
driving. With the accelerator on the 
floor, her low-to-intermediate shift oc- 
curred at an indicated 25 miles an hour, 
intermediate-to-high at 49. 

It was vital, if I were to n a show- 
ing, that I get into high gear fast. Experi- 
menting now, I discovered that at feath- 
er-light throttle, I could nudge the car 
into intermediate at 12 miles an hour, 
and into high at 15. 

As we emerged onto a good, two-lane 
highway, I decided to relax. If I couldn’t 
prove my point by easy driving, it wasn’t 
worth it. 

At a stop light, I pushed the Neutral 
selector button while we waited. 

I doubt that that will do any good,” 
commented Luckett from the rear seat. 
“Your throttle setting at idle is fixed. If 
anything, youre speeding up your engine 
by taking the load off of it 

My wife put in tartly, “No help from 
the audience, please!” 

Now I had a four-lane road. The car 
was on perfect behavior. It had cats’ feet 
on turns, and it almost anticipated my 
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Just pull the 
trigger... 


890 Ou 


hose, less motor, only $39.95 


‘Speedy Spra 


—— 


WHEEL KIT 
Fring ExT RA 


FREEE “Ved liviture, net 


FOR YOUR HOME, YARD 
and SHOP PROJECTS 


RUSTPROOF 


ALUMINUM Nails 


Look 
FOR THIS 
RED & WHITE 
DISPENSER 


Will never rust 


‘At your hardwar 
building and lumber supply dealer. 


‘ WIRE & ALUMINUM CO. 
antl 
MICH ONS Hie verge orstactre 


of Aluminum Neils 


Prteson crowns 1 


NEW Starrett No. 167 
RADIUS GAGES 


© Rustproof Stainless Steel 
© No-Glare Satin Finish 

© Handy Individual Gages 

© Each With Five Gaging Surfaces 
© Six Convenient Sets 


MECHANICS, MACHINISTS, INSPEC- 
TORS... here's why you'll go big for these 
new Starrett No. 167 Radius Gages: 


Stainless steel with no-glare satin finish — to 
make them rustproof and stainproof, easy 
on the eyes in any light. Individual gages — 
easier to use, less chance of errors. Five 
gaging surfaces on each — to handle any con- 
cave or convex radii. Sizes from 1/64” to 1/2" 
— in your choice of six convenient sets. 
Available with handy gage holder. 


New No. 167 is only one of many ni 
Starrett Tools you'll want for your kit 
Your distributor or tool store will gladly 
demonstrate them or write for new 
illustrated catalog. 


BIG NEW CATALOG — FREE 


Describes and illustrates over, 3000 
Stare Tools. Write for it, Address > 
Dept PS 


THE L. 5. STARRETT CO., ATHOL, MASS., U.S. A. 
Since 1880 — World's Greatest Toolmak 
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Look what Dad built... 
a sound-conditioned 
game room! 


Here's a game room where the kids (and you) 
can raise a rumpus without rousing the whole 
house and neighborhood. And you can build a 
room like this in your basement or attic for much 
less than you might think! 

Gold Bond Acoustamatic Ceiling Tiles can be sta- 
pled — or nailed —easily and quickly to wood 
furring strips applied right over your old ceiling. 
Both Random and Regular patterns — shown 
above — have hundreds of perforations that soak 
up noise. You have a quieter room —and the soft, 
ivory finish makes the room bright and cheery 
The attractive walls are Gold Bond Insulation 
Planks and Tiles factory-finished in soft shades 
of ivory or a varied assortment of four harmo- 
nizing colors. They are made of wood fibers that 
swallow noise. Both take paint perfectly. 

For detailed instructions on how you can build a 
basement room as attractive as this, send for 
free illustrated folder, “How to Remodel Your 
Basement." Write to National Gypsum Com- 
pany, Dept. PS 37, Box 73, Buffalo 13, N. Y. 
Then see your local Gold Bond® Dealer — he 
has all the materials as well as helpful advice. 


Gold Bond 


BUILDING PRoDuCTS 


NATIONAL GYPSUM COMPANY 
240 rorutar science 


How I Taught My Wite to Save Gas 
‘ontinued Jrom page 
movements on the Sano t watched 
ahead for zoned areas to avoid wasting 
gas on the brakes. I coasted toward red 
lights to save starting from full stops. 

To keep from enriching the mixture 
on acceleration, I let the car creep up on 
the speed I had chosen. To make time, I 
kept the speedometer needle between 50 
and 55 except in going uphill. Then, as 
the speed that had been built up on the 
downgrade was dissipated, I let it drift 
lower. It never got below 45. 

"You're changing your speed,” 
served my wife, “just as I did,” 

“He's keeping constant throttle pres- 
sure,” said Luckett, “a maximum mani- 
fold vacuum for the speed he wants. He 
thinks—” 

“Thanks—” I said. 

“—it will save gas,” finished Luckett 
dourly to my wife. 

“—for the first kind words from either 
of you,” I said. 

In a vote of confidence, Schnapps 
edged over and put his head in my lap. 

Thad seven miles of heavy noon traffic 
through Richmond, outskirts to outskirts. 
The gas gauge told me little. In the man- 
ner of Chrysler Corp. cars, the gauge in 
the Plymouth was swinging wildly. I 
could only try to out the swings. 

The speed limit was 45 miles an hour 
north of Richmond. I observed it. My 
wife hadn't. 

I had five miles of Washington traffic. 

“You can bypass Baltimore,” suggested 
Luckett. 

“Whoa!” said my wife. “Let's keep this 
honest. I drove through Baltimore.” 

So I did, too—and the roof fell in on 
me. I hit the city’s outskirts at the five 
p.m. rush hour. Nobody said anything. 
It took me 40 minutes to go eight miles. 

We overnighted north of Baltimore. I 
topped off the tank, took the odometer 
reading and noted the time. 

“Yes?” said Luckett at dinner, raising 
an eyebrow. 

“I wouldn't give you two the satisfac- 
tion now,” I said. “I'll not do any figuring 


ob- 
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Steel Threads in Wood! 
It’s Easy with DOT TEENUTS'! 


Wherever, you need real rugged bolt-holding 
strength, TEENUTS provide flush mountiny 
without’ countersinking, like putting steel 
threads right into the wood! 
Literally hundreds of uses! 
Available in 7 popular sizes! 
Only 15¢ per card! At hard- 
ware counters most every- 
where! Get yours now! 


took for the fect) fon the packoge 


3229 5. As 
Subsiiary UNITED 


It’s here... the 


é ‘ALL-NEW, 
* YEARS-AHEAD 
+. ROAD KING 
4 


Designed-for-tomorrow body lines in two-tone 
colors, Ruggedly built. Greater comfort and 
riding ease. Powered by Cushman Husky 4- 
cycle engine. Up to 50 miles per hour, up to 
100 miles per gallon, Ride it anywhere, every- 
where for just % cent per mile. 


Sold ond serviced ——_* See your Cushman desler for 
nationally FREE demonstration ride or 
replacement ports write for illustrated booklet 


‘oveilable immediately * Dealer inquiries invited 
Write for new FREE booklet today 


CUSHMAN MOTOR WORKS, INC. 
913 No. 21st, Lincoln, Nebraska 
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MANUALS 


TRANSISTOR MANUAL 


HAS THE FULL STORY 
What they are—How they work—Where they are used 


Every ham, hobbyist, technician, dealer needs 
it. You will find this new Transistor Manual is 
one of the most handy, easy-to-read, useful 
books on the subject. It tells you about all kinds 
of transistors—and how to use them. You are 
brought fully up to date by one of the world’s 
most experienced manufacturers of transistors 
and other semiconductor products. 

The 60 fact-packed pages, illustrated with 
diagrams, sketches, and circuits, contain these 
seven important sections— 

Bosic Principles of Semiconductors 

How Trar rors Are Constructed 

Transistor Applications 

Specifications on G-£ Transist 

Registered RETMA Transistor Types 

Transistor Cirevit Diagrams 

Cross Reference Chart for Transistori 
Rush your order for this invaluable transistor 
book now. Only 50¢. Send coupon, or obtain at 
your G-E Tube Distributor. Not available in 
bookstores. General Electric Co., Semicondue- 
tor Products, Electronics Park, Syracuse, N.Y. 


f--------------7 


General Electr Company 
SStrconductor Products Dept., Section se2a7 
Electronics Park, Syracuse; New York 

Send me the new General. Electic Transistor 
Manuals remittance is enclosed 


NAME. 

ADDRESS : 

cry te STATE... 
Frgress bs Our Most mportont Prodoct 


| & GENERAL @® ELEcTRIC 4 
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Feature for Feature 


is your best buy! 


(QUICK-CHANGE) 
LATHE 


For development work, home repairs, a 
hobby or commercial shop—no other lathe 
in the low-cost field compares with this Atlas 
10” lathe. Timken tapered roller bearings, pre 
cision-ground bed, 16 spindle speeds, instant 
selection of 54 threads or feeds, complete V- 
belt drive and power cross and longitudinal 
feeds are but a few of the many features that 
make it the most accurate and efficient lathe 
in its class. Send for the latest catalog today! 


7” SHAPER 


Atlas is the most 
practical 7” 


value. It handles the 
complete range of 
shaping operations — 
quickly, easily and 
accurately. It is the 


only 7” shaper that 
is Timken bearing 
equipped . . . the 
only 7” shaper with 
roller bearings on 
countershaft spindle, 
cast iron bull gear 
with 1” face, and 
outside stroke ad- 
justment. Exception- 
ally heavy and rug- 
gedly built. Has 
ground ways, 4 
speeds, 5 reversible 
automatic power 
cross feeds. Send for 
latest catalog. 


“waite Fon suusrearen tirenarune 
las. Press. Gmpany 

AS ey! 

QUALITY MACHINE TOOLS SINCE 1911 
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How I Taught My Wite to Save Gas 
(Continued from page 2: 
until we get right into Philadelphia. 

I was afraid to face the figures. 

My wife said, “Maybe the man didn’t 
fill the tank—pass the salt, please—all the 
way up.” 

“Or maybe—the mustard, please—” 
said Luckett, “there’s a hole in it.” 

It was different the next day—worse. 
Thad 2% miles of crawling traffic in \Wil- 
mington, Del., and five of agonizing stop- 
and-go in Chester, Pa. We took a rest 
stop on the outskirts of Philadelphia. 

“It's cold,” said my wife. “Keep the 
engine running for the heater.” 

“That's a sneaky way to get a new hat,” 
said Luckett. 

Philadelphia was all congestion. This, 
I knew, would finish me. It was precisely 
1:50 p.m. when I rolled into Independ- 
ence Square. I refueled a block 


Reluctantly, I got out my pencil. Pres- 
ently I said, “Wow!” 
“Bingo?” inquired Luckett politely. 


The car had consumed 18.8 gallons of 
gas. I had driven, according to the map, 
312 miles. My odometer actually regis- 
tered only 306. and at least part of the 
disparity could be a yuted to the big- 
ger effective rolling radius of my wheels 
with their harder tires. 

My average speed, despite traffic 
worse than that my wife had encoun- 
tered, had been 32 miles an hour, or 
some five miles an hour short of hers. 

And-the payoff I had hoped for—I 
had run just a smidgen under 16.6 miles 
to the gallon, or four miles better than 
my wife. 

“So that's it,” 


I said. The words came 


My wife nodded. “You win,” she said. 
“You're absolutely right.” There was a 
pause. Then: “How much did you say we 
could save driving your way, dear?” 

“Fifty dollars a year,” I said. 

“Fifty dollars.” She got a far-away 
look in her eye. “You know, there's this 
new shop, and I was passing it the 
other day, and there was this adorable 
little black dress . . .” 

I wonder just who did win. 


END 


Built-in of Western Pine 
combines beauty, convenience 


You can build this handsome cabinet easily, economi- 
cally with Western Pine woods. 

Soft-textured, even-grained, carefully dried, these 
fine woods fit any décor, modern or traditional, They 
are easy to work, take any paint, stain or enamel, or can 
be left natural, then waxed and rubbed to a satiny glow. 

You'll find the Western Pines ideal for practically 
every building and remodeling project to better your 
living. See your lumber dealer for complete details. 
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Sugar Pine 


‘The Danbury Rubber Company, Inc. 
Danbury, Connecticut 


PEELS PAINT OFF 4 furniture 
+ boats 4 floors ff woodwork 


KLEAN-STRIP | 


PAINT REMOVER 
The Klean-Strip Co., Inc. 
2340 S. Lauderdale, Memphis 6,Tenn. 
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Makes ANY refinishing job easier 
FAST - CLEAN 
Non-Inflammable - Needs No Neutralizing 


SMOKES 
SO COOL = STAYS 
LIT LONGER 


c 


EVERYBODY 
LOVES THE 
AROMA 


Relax—and be content 


ONLY HALF ano HALF GIVES YOU 
SUCH COMPLETE CONTENTMENT 


Relax —and be content. Enjoy the pleasure 
of a bowlful of aromatic HALF AND HALF. 
Each puff of this matchless tobacco brings 
you deep-down satisfaction . . . helps you 
feel at ease. Even the aroma carries content- 
ment. Contentment for you and everybody 
near you, Enjoy a wonderful feeling of well- 
being, Buy HALF AND HALF in the pocket tin— 
today! 
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| for readin; 


Being 2 Good Father to 


[Continued from 


Gifted Child 
e105) 


while he Ieams to measure, plan and 
design. 

Most gifted children are early readers. 
Don't let your youngster use his passion 

g as an escape mechanism. Kids 
like him need, as one educator phrased it, 
“more contact with the raw materials of 
” Get him outdoors. Take him on 
ikes. Let him grow things. Encourage 
him to start a hobby of his own. 

Provide new challenges. As his in- 
terests expand, give him more to think 
about. Discuss the news with him. Show 
an interest in what he has learned at 
school, Read aloud after dinner and dis- 
cuss with him what you have read. Ask 
him to read aloud, too, when he feels 
like it. 

It is especially important for you to 
find out his special interests and help 
him pursue them. Arrange to let him 
meet people in the community who are 
experts in these fields. Tell him how 
things were when you were his age. Let 
him in on some of the big events of your 
life. Tell him things about your job. 
Children love to share in the experiences 
of their parents, and it is very important 
in their emotional development. 

Provide your youngster with books that 
are rich in det Most gifted children 
love biographies, because they provide 
richer intellectual meat than the sketchy 
textbooks they have to read in school. 
Stock up on a few good biographies of 
outstanding men and women in the field 
of the child’s chief interest. Get some 
first-rate reference books—an atlas, a re- 
spected encyclopedia, a biographical dic- 
tionary. 

Watch your own behavior. Your ex- 
intelligent youngster worries 
\d_ contradictions 
that the av erage kid isn’t even aware of. 
ees through bluff and pre- 
tense in the adults around him. Exposure 
during his tender years to older people 
who behave illogically or with deceit 
and hypocrisy will make him dubious 
and even contemptuous of authority. 

[Continued on page 246) 
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\ You can tell a 

\ DISSTON 
by the 

SMOOTH 


Next time you cut plywood or 
other well-seasoned woods, use a 10-, 11- of 12- 
point Disston Hand Saw. Note how easily it cuts 

what a beautifully smooth finished edge it 
leaves! That's because these fine-toothed saws are 
specifically designed for finishing work. Made of 
fine tool steel, with perfectly tempered and double 
taper ground blade, Disston Saws give years and 
years of service, too. 


At better hardware dealers... everywhere! 


Choose « S¥A-point Disston Hond 


Sow for cating with the grola ond Sow fr cutting ecrosthe grin. 


FREE ILLUSTRATED BOOKLET! 64-page Disston Saw, 
Tool & File Manual. Tells how to choose and use 
tools; how to care for them. Helpful hints on wood 
and metal working, and selection of materials. For 


your free copy write today to: Henry Disston Division, 
H. K. Porter Company, Inc., Philadelphia 35, Pa. 
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\ ‘s your lumber dealer or use 


Large, easy-to-follow plans contain illustrated step- 
by-step instructions and complete bill of materials, 
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If this attitude of cynicism persists 
when he grows up, it can be a big dis- 
advantage to him, To get ahead, one has 
to play the game, no matter how stupid 
the rules may seem. To learn how to 
command, one must learn to obey. 

Be firm. When you know you're right 
stick to your decision. Dr. W. Paul Allen, 
principal of the Fox Meadow School, 
Scarsdale, N.Y., reports that when gifted 
children in his school have been asked 
to write what they like best about their 
parents, often the essays have contained 
a statement like this: “We like our par- 
ents to say ‘no’ when we know they 
should say ‘no.’” Bright youngsters know 
when your response to a plea ought to be 
negative, and when you give them the 
proper response, they are secretly com- 
forted, Dr. Allen says, for they want their 
parents to be strong. 

Parents tend to be overpermissive to 
gifted children because they don’t want 
to hinder their self-expression. 

When a gifted youngster becomes a 
mart aleck or an intellectual bully, it’s 
asy to blame the American Mom, but 
's just as much the American Dad's 
fault, for leaving everything to her. 

“The gifted child needs to be made to 
think of others,” Dr. Allen points out. 
“He should be taught that a person with 
special talents has more than the normal 
obligation to benefit others.” 

Don’t overstress his superiority. 
If he excels, say, at swimming, point out 
to him that he should help kids who 
don’t swim as well as he does. If he leads 
his class in mathematics, encourage him 
to help his less perceptive brother or 
sister or pal. 

Don’t be overprotective. “The great 
mistake parents make,” says Prof. Harvey 
Zorbaugh, director of New York Univer- 
sity’s Counselling Center for Gifted Chil- 
dren, “is to expect their gifted child to 
achieve great things in life and then deny 
him the freedom to learn to meet life on 
his own. We've seen this pattern repeated 
over and over again in families of highly 

[Continued on page 248) 


FAST! 


Apply Wonder Paint Remover to any finish. 
Ina few minutes, wash it off with water. Then 
when surface is dry, refinish. You're through 
in half the time! Paste-like~stays put on up- 
rights, NON-FLAMMABLE. Ideal for furni: 
ture, woodwork, walls, boats, etc 


At paint and hardware stores 


@ Write for free Wonder Remover folder 
or send 25¢ for illustrated Manual on Refinishing. 
Wilson-Imperial Co., 121 Chestnut St., Newark 5, N. J. 


WONDER 


water wash off Paint Remover 


00 have 
MODERN 
KITCHE, 
VENTILATION 


entire house, tree of greasy fumes and odors. 


Powerful Trade-Wind blower units install in a 
cabinet. over the fange, or in the celling. Many 
styles to choose from.’ And a Trade-Wind is fun 
to’ install in new or existing homes . ..or your 
electrician can do it for you. 


Mail the coupon for full color brochure. 
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No Ping-Just Purr 


from high compression engines 


ONE OF fa) GREAT KENDALL 
FEATURES FOR YOUR 
DRIVING PLEASURE 


In a class by itself, this exceptional All- 
Weather SAE 10W-30 motor oil offers 
five extra performance features that 
assure you the Economy of Kendall 
SuperB quality. In addition to quieting 
engine ping, Kendall SuperB brings you 
these benefits. 


stops lifter sticking 
lowers oil consumption 
reduces wear and 
prolongs engine life 
multiplies gasoline mileage 


By the Refiner 
of the Famous. . . 


KENDALL REFINING COMPANY 


BRADFORD, PENNA. 
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Install shelv 


and sliding doors with 


K-V ADJUSTABLE SHELVES 


You can build mod- 
ern, sturdy, adjust- 
able shelves quickly 
with K-V Shelf 


plated assembI 


come with 
follow inst 

{YZ for mounting shelves 

sas” on wallsorin built-ins. 


Sheives 


K-V DRAWER SLIDES 


Easy-to-install K-V drawer 
slides won'tstickor jam, give 
you noiseless operation, 
light to heavy duty mo 
made of finest steel, in- 
cluding an under-drawer 
slide for drawers with no 
side clearance. 


1¥ 100 Drawer Side 


K-V SLIDING DOOR HARDWARE 


You can install K-V Sliding Door 
Hardware without special tools. 
New Improved stool track gives 
noiseless, free-running operation 
always. Complete installation 
kits in variety of sizes for wood, 
Glass doors, 992 Roll-Ezy Assembly 
shown. I 


AND MORE THAN 
40 K-V CLOSET 
FIXTURES 


V1 Clothing Carrer 
let you remodel closets eas- 
ily and inexpensively. K-V 
closet fixtures keep closets 
uncluttered and keep clothes 
looking their best. Can be 
installed with a screwdriver, 


V3 Garment Bracket 


Look for K-V fixtures at leading lumber 
dealers, hardware and department stores. 


KNAPE & VOGT MFG. CO, 
GRAND RAPIDS, MICHIGAN 
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Being a Good Father to a Gifted Child 
[Continued from page 246) 

gifted children. The conflict between 

overprotection and high expectation is 

one of the main reasons why gifted chil- 

dren so often fail to realize their early 

promise.” 

Other kids can go out and play. But 
the youngster with some special talent 
often is expected to practice at the piano, 
or go to dancing or art school, take 
drama lessons or visit museums. 

Let your talented child be a child. 
“No matter how bright he is,” says Dr. 
Paul Witty of Northwestern University, 


NEXT MONTH... 

Can your youngster get into college? 
The need is greater than ever, the com- 
petition fiercer. Learn, in the April is- 
‘sue, what you can do about it. 


“he's still just a He should be allowed 
to play, get dirty, eat rapaciously and 
have fun like any other child.” 

Don't be med if your youngster 
doesn't finish every project he starts. 
Think how often you have failed to com- 
plete projects yourself, or tossed aside 
a book in mid-reading that you had be- 
gun with expectant zest. 

Let your gifted child learn to budget 
his time and make his own decisions. 

Make him write more. Because his 
vocabulary is better than that of most 
other kids of his age, and because his 
mind works faster, the gifted child some- 
times hates writing. He'd rather talk. 
Thus he is often a poor speller and reluc- 
tant to write down his ideas. This will be 
a decided handicap later on if you don’t 
halt that tendency. When a letter must be 
written to get him something he wants, 
persuade him to write it. If he likes to 
do scientific experiments, encourage him 
to write up what he has done. 

“If fathers only knew how important 
they are in helping their children achieve 
self-confidence and _ self-reliance,” Dr. 
Brumbaugh told me, “they'd keep the 
kids up half an hour later at night to see 
more of them.” END 


“ PULL-GEAR ” 
SPEED-REDUCING PULLEY 


Provides Correct Speed and 
‘ower to Drill Up to 1%." 
with Ya ‘Motor 

Amazing new internally 
geared speed reducer doubles 
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See Power, greater efficiency, 
* Greater productivity. 


Provides the correct speed and power for larger 
drilling, reaming, tapping and boring on light 
Pt Easily installed in five minutes. Adapt- 
able to all type machines, Spindle speed range 
approx. 45 to 3000 RPM. Made in 3 motor shaft 
sizes: %”—K"—K", Write for literature, 


THE PULL-GEAR CO. 


25429 Mound Rood 
Center Line, Michigan 


make it with 60C worth of sand & cement! 


SELL IT FOR $2000 


every home a prospect for these “LIFETIME” 


CONCRETE 
INCINERATORS 


Make big profits manufacturing rust 
roof, fire proof, almost indestructible 
concrete incinerators in your owa back 
yard or garage... full oF part time 
Sell to home-owners, hardware, de 
partment and garden supply stores, 


Phila, manufacturer doing big. volume | 


with Sears, Roebuck; large department 
Stores. Easy to follow instruc- 

tions and all needed equipment 
Supplied, Exclusive protected 
franchise—No competition! Ter- 
ritories going fast. Write im- 
mediately for full details 


r Dept. PS-37, T. C. TOR, 2113 
Beleue SU, Phin. &0, Penna 


Gentlemen: 


Rush full information about your 
concrete incinerator protected 
franchise ofter 
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Street No, oF RO. 
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easy to install | 


high fidelity 
record 
changer 


RC-456 


Ss 
‘4-speed 


automatic and manual 


The Collaro RC-456 is good news for 
anyone who has been putting off a high 
fidelity system because of installation 
chores. The Collaro record changer is 
prewired for power as well as audio 
and offers the plug-in-and-use conveni- 
ence of a finished record player. 

Two additional installation aids are 
available as optional accessories: 
pre-cut mounting board and finished 
hardwood base. Only one is required 
depending upon whether you plan an 
inside-cabinet or open-sheif system. 
The Collaro RC-456 offers you these 
important high fidelity features: heavy 
4-pole motor « 4 speeds: 16%, 33%, 45 
and 78 rpm + jam-proof safety clutch + 
automatic intermix + manual operation 
+ constant, rapid change cycle + mini- 
mum wow and rumble + heavy, rim- 
weighted turntable + automatic shut-off 
and idler disengage - single knob speed 
selection + plug-in cartridge shells, 


$34.50 at hi-fi dealers 
(lees cartridge) slightly higher West of Rockies. 
write to Dept. 20. 


ROCKBAR | 
CORPORATION 


650 Halstead Avenue, Mamaroneck, N. ¥. 
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Cash in on the big demand for 
emergency repair work. Requires low 
investment, costs little to operate. 


In oF out of the shop this “Husky 
Boy" are welder can earn big profits 
for you and will quickly pay for it- 
s. Welds 
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anywhei 
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welding—power for running tools, 
lights, etc. Mounts easily on truck of 
trailer. Hosart Broritzs Co., Box P- 

Troy, Ohio, Phone FEderal 2-1223. 


OBART BROTHERS CO., Box ps7, 
Without obligation, send complete 
200. amp. "Husky. Boy" 


250 Porutar science 


variations in the record groove of a mil- 
lionth of an inch. 

Amplifiers? The ordinary phonograph 
has a couple of tubes and can handle a 
couple of watts of power. Hence the full 
blast of a symphony orchestra, which 
may work up 10 or even 20 watts of 
power, never gets through its puny coils, 
at least not without groaning. Some hi-fi 
amplifiers can produce up to 60 watts, 
or even more, with less than one percent 
of distortion. 

No speaker—that most important of 
elements—is better than the parts that 
make it work. The magnet, for instance. 
Whereas the magnet in an ordinary low-fi 
set will weigh but a couple of ounces, 
the magnet in hi-fi speakers will weigh 
up to 15 pounds, The hi-fi speaker is 
more carefully constructed than the low- 
fi speaker, and the end result is better- 
sounding music. The speaker enclosure is 
even more important to the final result 
than the loudspeaker mechanism itself. 

“High fidelity isn’t any one invention,” 
says C, J. LeBel, secretary of the Audio 
Engineering Society. “It’s the result of 
joining a chain of well-designed, pains- 
takingly made links.” 


I-FI may be even higher-fi if the 

industry perfects some of its pet 
ideas, One is something called stereo- 
phonic sound—a process of recording in 
which the sound is picked up by micro- 
phones at two separate points, much as 
your two ears pick up slightly differing 
impressions of the same sound. When 
reproduced through two loudspeakers, its 
“presence” effect is fantastic—you can 
almost pinpoint the location of each part 
of the orchestra in your room. Some ex- 
perts believe that 10 years from now 
stereophonic sound will be the only ac- 
ceptable way to record music. 

Hi-fi's potential market includes the 35 
million plain, old-fashioned music-lovers 
who paid to attend concerts in 1955— 
twice as many people, incidentally, as 
those who paid to see major-league base- 
[Continued on page 252) 
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acinch 
. to handle 


Terrific gripping p 
any shape 1” to 1%, 
Long and streamlined 
easy to use in hard-to-get-at 
places! Some of the reasons 
why Channellock is the favor- 
ite plier of craftsmen every: 
where, And Channellock will 
be your favorite, too . . . for 
the same reasons. No other 
plier does so many jobs so 
well. Ask your hardware man 
for a Channellock No. 420, 
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ff 
J 
7 4, VER j 


252 Porutar science 


size. 


What's All This Fuss About Hi-Fi? 
(Continued from page 250) 

ball games. And since this new market 
neither speaks the lingo nor cares for the 
beauty of naked wire, the hi-fi industry 
is changing its style. The new compo- 
nents are sleek and handsome and de- 
mand little more technical skill than it 
takes to plug in a toaster. And the new 
advertisements don’t talk about “cross- 
over networks” or “impedance.” They 
just state that there is nothing in the 
world like high fidelity for enjoying the 
delights of music, be it Wagnerian or 
Armstrongian. 


YOU no longer need to go in for mod- 
els that may run into the thousands of 
dollars to get good-sounding high fidel- 
ity. As a matter of fact, you can buy a 
good high-fidelity set for around $200. 
When you go shopping for your set, 
go to a hi-fi specialist and lean on his 


Next Month: All about power mowers— 
seven pages of facts figures and straight 
talk on the 1957 mac! 


advice, Remember that some of the best 
component-makers are small firms whose 
names you may never have heard. Have 
your dealer show you the difference 
among various speakers and amplifiers 
by switching back and forth from one 
to another. 

Beware of the “bargain.” There is a 
fringe of fly-by-nighters seeking to cash 
in on the high-fidelity boom. If your 
specialist advises you against the cheap- 
est unit on the shelf, he may be doing 
you a favor. 

Once you've got your basic hi-fi rig, 
you can always add to it if you wish. 
And you probably will wish. For there 
is always the temptation, after you've 
charmed your guests with a Beethoven 
quartet that seemed to be played right 
in your room, of putting on another rec- 
ord, turning up the volume and startling 
them with that old summer thunder- 
storm. There’s nothing quite like it. END 


Boost Your Power! 
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fan at speeds over 40 mph! 
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REPLACE YOUR 


WITH A 
MODERN 
ALL-STEEL 
BILCO 


DO IT YOURSELF 


IN JUST 3 TO 4 HOURS 


Think of it! Only a few hours of pleasant work 
to replace your unsightly, troublesome wood hatch- 
way with a lifetime, weathertight BILCO . . . the door 
installed on tens of thousands of new homes. 

PAYS FOR ITSELF! Cost so little, yet ne’ 


needs 


repair or replacement. Operates at a touch. Smooth, 
trim appearance adds amazing new beauty to 
your home. 

Rush coupon TODAY for free folder “How to 
replace your wornout wood hatchway” showing sizes 
and prices. 


AMERICA’S FINEST 
BASEMENT DOOR 


THE BILCO CO. 
DEPT. 919 
NEW HAVEN, CONN, 


Gentlemen: Please send me free folder ond 
name of nearest dealer. 


Name. 


Street. 
City. 
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Barge Is Floating Warehouse 

‘Tris 256-foot barge for inland-water- 
way service between New Jersey and Flor- 
ida can haul 2,900 tons. Rolling hatch 
covers telescope to lay open half the cargo 
hopper for easy loading. The barge can 
be towed or, with a tug’s bow nosed into a 
notch at the stern, pushed. 


Tiny Heater Uses Candles 

Any time Sweden is fresh out of oil, 
gas and electricity, Mrs. Signe Olsson of 
Stockholm has her own invention to keep 
her tootsies warm—a candle heater. The 
candle burns inside an inverted funnel, 
and a hood over the top opening deflects 
hot air down towards the floor. 


€) a-<new Pressure Queen 
i outperforms them all 


Only portable 4-cyl, 
air compressor on the market! 
4000 strokes a minute .. . free from 
pulsation without air tank . . . your 
best buy for spray painting. 


Cuts costs . . . one big job will pay for it 
Built for heavy duty, continuous day 
day-out operation. Use anywhere air can 
help... tires. . . grease guns, . . blow 
guns. . . ete, Trouble-free 


complete outfit ready 
to use. Write 151 
Railroad Avenue 

Harrison, Ohio 
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Zalhavor, Some welah as mach 
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5 forces 
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icing. Blight 
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owners swear by * 


AJUSTOMATIC 


shock absorbers 


More and more owners of high- 
performance automobiles are 
demanding what only Gabriel 
“AjustOmatic” shocks offer 


@A choice of three positive 
settings—soft, normal or firm— 
to be made in installation. 


abriel 


SHOCK ABSORBERS 
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The NEW Hi-torque 


HANDEE 
The Newest of all Hand Tools 


ETE 
omell 

myotKsHOP IN 

R HAND 

xo" o 


‘The perfect power tool 
for mode! building, 


‘wood carving, cos 
Jowtiy making pus, Trailer Keeps Blimps Flying 
Tue weird trailer above is a mobile 


Leg engraving. gift int 
tlaling. ete’ Oring r ind b 
polishes. cuts. saws,  helium-purification plant for keeping the 
Fouts engraves. cleans | Navy’s blimps aloft, A compressor driven 
witn'speed'(23:000 | by a gasoline engine draws impure gas 


"Weertectiy’beigicea, from the bags. The helium is purified by 
: cool running, fits the | passing it over drying beds and condens- 
hand ‘for penell point | PaSSine igerati 
—-X  preeision‘in deifeate | ing it in a refrigeration system. 
me \ __ Work. 110 volt ‘or. 20 
volt (it specified) 
23 to 0 cycles 


AC oF DC: \ 4 


SEND ORDER 


with 
every type 


sh 
Hardee with every tyD0 ol 


i 
H 

i 

H 

| levee 

1 1 Send titerature 
} ae wana 
| ae 

' 


EAN) 
oy 
_ MCKINNEY 


Non-Mortise 
Hinges 
Installs directly on door and 


jamb. No chiseling or cutting. 
A screwdriver is all you need 


todoaprofessionaljob-Heavy Hat @n a Post Points the Way 


Gauge steel --. choice of fin- 
shes. Send for literature, Looks as if some soldier had left his tin 
hat on a lamp post in this photo taken in 
Paris. Actually it’s a traffic sign, and it 
marks a one-way street. Lighted from 
within, the plastic sign is easier to see 
than an arrow, and its shape makes it 
visible to traffic from alll sides. 
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BUILD YOUR OWN ARC WELDER, LIGHT] Pari 
PLANT OR BATTERY CHARGER Pein eral} 
Complete Kit $39.95 i S 7 $250 oat 


Abpron. GOVT. COB! co: 


d AWS eee cd ae 


OFFSET DRIVE (180 DEG.) ror 


fe freemovanier 3d UAE 
Beye bow 


— "HELIOS"” ORIGINAL TOOLMAKERS 
(Fira ——" VERNIER CALIPERS: 


AIRBORNE SALES CO., wc. ov “ps8? 


8501 Stellor Di 


NOW You Can DRILL, SAW, REAM, CUT Loosens Rusted Bolts 
ALL WITH ONE BIT > 


' i nuts... screws... ports 
Beaver's new improved Hi-Speed side 8 
cutting dil bitcan be used on any el ° 
tne anit nt a LIQUID 
speed AY 
long, 2” side cutting sec: ORY 3 
a anmtit. “Desa 
AT HARDWARE STORES, GARAGES, 
FILLING STATIONS. EVERYWHE 
cheek or mo For information verte mensfact 
lnguiriesinvit z 


RADIATOR SPECIALTY CO, 
Charlotte, N.C. 


tating ots 
shops hk 
write h fob, factory, oF 
Compute ree a comme 
cts ime of heavy duty welding: machines 
DETAILS AND i ae eee 


TRINDL PRODUCTS Ltd., Dept. T3-C 


41807 Se. Clark St Chicane 16, tH, 
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GRINDS © CARVES © ENGRAVES 
DRILLS © ROUTS © SHARPENS 


DREMEL Etectrc 


MOTO-TOOL 


‘The handiest tool you can 
own for household jobs, 
your workshop. or hobby 
Projects, Handles like a 
pencil, It saves time — 
makes all johs easie% 
gives the finished product 
& professional look, 


Moto-Tool 
excellent record 
‘ag a precision tool in in- 
dustry, Fastest, m 
powerful tool of its k 
—27,000 rpm. Buy a 
Moto-Tool—it will pay 
for itself in no time, See 


your dealer today. 
a 0 


Model Ne. 2 
(Wats 132) 


id 


No. $21.50 


BUY, at dealer's prices 
direct from MASTER MECHANIC factory! 


Terstut and 
(item aaa) 


MASTER MECHANIC MFG. CO., 
Burlington, 
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FAST, 
SMOOTH-HANDLING, 
EASY. 


- ROTO-HOE doesn’t jump around, 
doesn't have to be jiggled, jog- 
gled, and bounced along. It's 
smooth, easy, pulls itself along. 

. You'll enjoy growing fresh vege- 
tables and beautiful flowers—without backaches, weed- 
ing problems—ROTO-HOE tills, cultivates between the 
rows, helps you have a better garden, more time to re- 
lax. Complete 2 h.p. ROTO-HOE only $129.50. 


“WHY PUSH?” 
22” ROTO-CUTTER is self-propelled; many other low- 
cost attachments use same power unit, change so quickly. 
Write for FREE color folder, nearby dealer's name. 


ROTO-HOE & SPRAYER CO. 


NEWBURY, OHIO 


AcuETS 


Dept 


PERMANENT ALNICO. 


HOLLYWOOD HOUSE OF MAGNETS 


6012 HOLLYWOOD BLVD., HOLLYWOOD 28, 


STOP 


DON’T THROW ME OUT 


IMPERIAL Rapid Brush Cle 
cleans hard-caked paint brushe 
‘No long soaking. Bristies st 
never flabby. At paint and 


Wilson-imperial Co..121.Che: 


aur. 


The Originat 
AUTOMATIC GRIP 


Top Quality—Plus! 


Finest materials and 
workmanship plus exclu- 
sive, much-wanted features © 
—YET COST NO MORE THAN 
ORDINARY SCREWDRIVERS! 


At Leading Dealers Everywhere 


, ROCHESTER 14, N.Y. 


UPSON BROS., INC 


PHILIPPINE 
MAHOGANY __ 
for paneling, 


furniture and 


built-ins 
‘Write for New 16-page 
“Do-it-yourself” booklet, 
with ideas aad detailed 
instructions. —=—S 


Available in Solid Lumber or Plywood 


PHILIPPINE MAHOGANY 
ASSOCIATION, INC. 


Dept. PS, 1017 Fair Oaks Avenve 
‘South Pasadena, California 
PHILIPPINE LUMBER PRODUCERS’ ASSOCIATION, INC. Mamla 


DO IT 
YOURSELF 


It's Easy 
With... 


-— 
KESTER 


have fun with electronics 


nom Knight-kit 


YOUR OWN 
“atep-and-chek” 


marvel at how eas 
Semble. ‘You'll be thrilled 
Performance—proud of your work. You 
San't mise—and you save money! 


BY 765. Translator Radio Kit, 
SD Y 206: Headset & Antenna Kit’, $3.18 


Famous 2-Band ''Space-Spanner” 

Thats te tant 

Sa taka ice se 
yeaa a Pes 


v3 ie 
SS'V aot Hhecuronie Lab it... tr 


‘2-Way latercom Kit 
Maeiivers lull ourput irom only a whisper. 
ain uleypi ng oa AP 


FREE! “Soldering Simplified” 
‘page how-to-solder 

booklet. At your dealer oF w 

KESTER SOLDE! 

4254 Wrightwood Avenue 


company 
0 39, INlinote 


HOME REPAIR TIP no. 21 


Mend auto seat covers, 

Coversplit seams, tears, 

with tough, stretchy 

“Scorcs” Colored Plas- 

tic Tape. Tight-sticking 

tape is waterproof, 

— washable. Choose red, 

yellow, green, white, 

blue, black, brown or clear, 34” width 25¢— 
114" width’ 50¢—at stores everywhere. Made 
by Minnesota Mining & Mfg. Co., St. Paul 6, 
Minnesota, © 1957, 3M Co. 


Seeelnemieesan 
kenight-Kkite i y'295. 2. Way Intercom kit, 914.75 
available 
GET THE BIG FREE] : 
356- 
pact 1957 ! 


ALLIED CATALOG 


World's Largest 
Electronic 
Supply House 


Our 36th Year 


ALLIED RADIO 


ALLIED RADIO CORP., Dept. 7-CC-7 
100 N. Western Ave., Chicoge 80, Il, 


0 Send FREE 356-Page ALLIED Catalog 
Send the following KNIGHT-KITS: 


ee | 
Nem 
aa aay 


City__Zone_State. 
a 
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A PRECISION LEVELING [ML Goop to your WOOD 
INSTRUMENT for only $1295 


Deft-finish it 


Afiner semi-gloss 
interior wood finish 
that SEALS, PRIMES, 
rnstsites, Dries in 30 
min, Beautiful nar 
‘Tor finish—so casy 
woapply 


deft 


— better than any transit 1, \e 


“When it comes to accuracy, the Levelall is bet- 
ter than any transit,” writes Mr. Richard S. 
Otto. The New LEVELALL is a 75’ transparent 
plastic tube with shutoff valves, mounting 
brackets and filled with a special, colored anti- | 
freeze liquid — a precision leveling instrument. 

‘One man can do the work of two men and a 
transit, quickly, easily, accurately. With Levelall WOOD FINISH 
you can, without help, speedily level points for 

Potaes, forms, piping, Satter boards, sty DESMONDS, 1826 W. 54, LOS ANGELES 62, CALIF. 
lintels, floors, ceilings, masonry, roads, drive- } | _ ate Se, 
ways, lawns — any type of construction work. | Only SHOPSM ITH 

Send today for your FREE copy of “On the | i ' 
Level,” a booklet that tells and shows you how | | lets you complete the job! 
to use the Levelall or, better yet, order a Deluxe Let us send you our free Catalog! It gives you the 
Levelall today. Only $12.95,complete with handy J | £1) story on SHOPSMITH, the original complete home 
metal carrying case Money back guarantee. 7’ | workshop in one unit, five major power tools in one! 


{| Write Dept. 503-S, MAGNA POWER TOOL CORPORATION 
Sa Rockland, Mase. 4) Box 2808, diana, OR Menlo Park, California 

H 

H 


Gl Regular 50" Leveloll @ 
ves eeceeeeeeeeeeee 


e the finest 
tf. GLASS CUTTERS 


“Red Devil Toots 


LEVELALL, 93C Wel 


STANLEY 


SURFORMES 


oe 69 


with the LOW-COST 
BELSAW PLANER 


© Convert Rough and Random Size 


Lumber Into Cabinet Finished Stock snow fe ut 0 

Now anyone can make perfect cabinet Tools Dv STANLEY’ NLEY 
finished stock from ow cost rough ium: Binley Works €a3'Elm Suet, New 

be ny size up to 12%4 inches Britain, Connectic ‘The Too! fon of the World 


im out high grade 
i the cost you pay lumber yards 
sy to plane heavy, wide and long 
4 to 34 feet 


SAVE 60% 

Milling, Tongue and Groove. | HEINEMANN 

oring. siding and many other popular 

patterns with your Belsaw. Your Belsaw quickly pays for itself 

i savings on is and profits on finished stock... 3 
highly profta compare Belsaw with 
12-inch planer on the market 5 yOu More essen- | 

tial features—yet costs you $50 to $125 less than others. | 
Send 


HEINEMANN SAW CORP. 
CARTON, OHIO 


When Writing to Advertisers 
Please Mention Popular Science 


WELD IT YOURSELF IN A JIFFY! 


Yurnieare, | EASY PAY PLAN 
ies. With 
with ittle 
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ELECTRIC MOTORS—POWER KITS | 
for HOBBY -RESEARCH-INDUSTRY 


WILSON’ 'S OF CLEVELAND 


* Clevelond 13, Ohic 


Si MAGnETS 


CHAMPION 


SPARK PLUGS 


STREET of RFD 


ANTIQUE 11 MM REMINGTON 
ROLLING BLOCK RIFLE 
128 


an authentic 


400 Armory Bidg., 386 W. Green St., Pasadena, Cal 


Build this beautiful 


Liberty Home yourself 
or direct its construction 


The 3 bedroom Woodlawn 


Save thousands of dollars 
. either way! 
ue Liberty Home Building Plan 
f BI 


Do all the work vourself or 
Plans may be indiv i 


43 designs .$2376 to $7950 


Brick sid 


4 ATTRACTIVE PAYMENT PLANS: 
Liberty Homes acceptable for FHA 
or VA financing. Details in catalog. 


MATERIALS SHIPPED COMPLETE 
FREIGHT PREPAID 


Send 75 fc colt St-pae ale, 
|| 43 Liberty Homes with detaied floorplans. 


B ciservy womee 


Please send me your Liberty Homes Catalog for which | enc 
NAME 


ony 


WOODWORKERS 
CONSTANTINE'S CRAFT 
SUPPLY CATALOG... 


ALBERT CONSTANTINE AND SON, INC 
M EASTCHESTER ROAD, NEW YORK 61, N. Y. 
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It's easy... 
you do all 3 


|— ELECTRICAL LINES — SPRINKLER SYSTEMS, ETC. 

Low comt hydrvoicaly-dtven machine enables 703 to 

ITCH "A-CINE easly’ transport jan to Job ts 

bed fipeinop. investente ae ‘smal nverment ean 
ita a 


pot 
OADER. ‘and. ‘BACKHOE 


sustom-worker in your own area, 


with the 


WRITE FOR} 


Ha) SHAWNEE MANUFACTURING CO. INC. 
TOPEKA, KANSAS 


1947Co N. TOPEKA AVE. 


Here's real economy .. . one engine does PRECISION LEVELING Sy 
the work of three! Bolens Power-Pak en- 


\dlo unit changes from mower . . . 
to snow plow .. . in a jiffy— 
ff your outdoor chor 
tachments—3 rotary mowers, rug: 
and efficient rotary snow ‘caster, Easy 
time payments, 

Try the Power-Pak . . See Your Bolens Dealer 


BOLENS PRODUCTS DIVISION 
Food Machinery & Chemical Corp. 
"_Port Washington 2, Wisconsin 


CUT me BOLT YOU NEED / 


to any LENGTH 


HEAT AND BEND 
TO ANY SHAPE 4 


Heavy Duty, Alll Steel 


TOOL CHEST 
$2520 ores, 


WHERE ELSE 
gare Seaver with 


m sonnei 
Sat this price! Baked 


THREADED STEEL RODS 
Ask Your Hardware Dealer or Write 
REDI-BOLT, Ine., 5244 indianapolis Biv, East Chicags, In, 532 Na, Wheeler St, St. Poul 4, Minn, 
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\ scene. MAIL SALE: 


GOLF CAR BATTERY MOTOR 


Precision bull as 
ful Bail bearing te 


Be “Reversible "100-300 voraue 


Fora output. For galt car, 

fldget auto, motorized| 
wheel qutomatig feeders. ete, We 
Bite. 3245... SALE $10.46 FOE 


TRACTOR WEED SPRAYE! 


Elee. Sat (elateh) 


‘iinme PON 
a 


WAR SURPLUS 
OSS eventony 
Banxeupt stock 


SPECIAL OF THE MONTH! 


GEARED AC MOTOR 


1, gear 
sine e 
ee, een wed 


BURDEN SALES COMPANY. 
‘St, LINCOLN, "NEBRASKA 


Frc home, farm, 
COMET Is hed yet flexible. 10's hat 
Abrus” no’ "shrinkage. “Aso” peut 
ORDER NOW neutral or metallic. 2 
Jor ORRLER TRGUINIES THVITED. Trademark 
LOMET, CO. (Div. of Hatlonal Biochemical Co.) 


TAKE FLASH PICTURES avy Lime, anywhere, with a new 
Kodalite Super-M Flasholder. Small enough to slip 
in your pocket—yet B-C powered! Mounting bracket, 
connectors to fit most any camera, Order {rom your 
photo dealer. Only $9.95 (buttery extra). 


Eastman Kodak Company, Rochester 4, N. Ys 
. . 


When Writing to Advertisers 
Please Mention Popular Science 


itd your high fidelity system around 2 


~, GARRARD 


WORLD'S FINEST 
RECORD PLAYER 


Wate fr FREE 
Wah Fey Pian Bost 
fr 


MAIL COUPON 


FOUR-WAY WELDER CO., D 
18105, Federal St. * Chi 


YOU can build this 
WILSON 


in any room 


without a br 
+ handsome, yet low in cost 
eging-s0 simp) 


+ covers any a Kk 


crackpr 


+ a continuous, 


‘ary 


i se suspended from Joists, 

Wilson Alr-flost eliminates the structural requiremeats that 
move only extra work. It does away with unnecessary” 

eceasary furrinesup of unlevel Jolets unnecess 

ft. The Wilton Alt-float Gell 

lesa fre of expansion and con= 


‘Two people ca lover any, room. Com= 
plete application detalls inn fully illustrated folder are yours 
for the asking. 


Tan other orthhlle, up-to-date projects ike this are pos 
aspie with Homascte Bastée Kod Hemasote tmowinew: Hore 
‘dealers nieo offer Ea ‘Patterns-tor bulidings, garages, 
‘SblScta furniture, boat tovs, and holigay neuren-prsjetts that 
Sire geste colt Leck fer ie 
Ensi-biia emblem on your dealer's =a 
Jour free Copies of the Hieascts agi 

a Wilson Aursfont OP 


Hanabook 
Gelling folder 
7M, Re, Pas Pattern Co 


‘Send me, without cost or eblteation, the 68-page Hom 
Donk and Uhe illustrated literature on Wiisou Alr=f 
Name 
Address 
tty, 


Zone State 
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TOP VALUE SPECIALS! 


PORTABLE 
_ 1000 WATT A.C. 
LIGHT PLANT 


Electricity 
For Your Comfort 
compact— 
Fits in the trunk of your 
FAST STARTING 
mesenger 2% HLP.—Equipped with 


ENGINE: 
construct 


Ball bearin 1000 Watts, 
GENERATOR: 115 Volts A.C. 00 cycles 
SAME AS NOUSENOLD CURRENT 


SIZE: Ripping Weight 100 Ibs. boxed 

PRICE: Save $100.00 from $358.00 tet mie 

Only, F.0.B, Chicago. a $159-50 
MONEY BACK GUARANTEI 

34” METAL STAMPING SET 


sTAMP_YOUR NAME 


SAW Se dill IS EASY 


a hand 


ees. 
MONEY BACK GUARANTEE—CATALOG FREE 
A. D, McRURNEY, 5908 Hollywood Blvd., Hellyweed 28, Cal., Dept. $-37 


SEND 25c for this catalog of 
ALADDIN READI-CUT HOMES 
Shows 120 modern plans, 5 to 8 


y"New 195 Catalog” now 
ready. Send '25e to Dept BSE 


THE ALADDIN CO., Bay City, Mich. 


newly manufactured Yauinment, Bargain for 
for}, Workshop. Write letter 


GROBAN SUPPLY CO, 


1139 S. WABASH AVE., CHICAGO 5, ILL. 


ize la money, And that's the suged dollars and 
ents retson. for owning this modera, powerful 

Home take shape in a hurry—like the 
pew recreation room, the'new garage, the extra 


Your Sioux Saw hurries and 
for Qu $1OU% Sem hurries things along, and pays 


ALBERTSON & CO., INC. sioux airy, 1owA, US.A. 
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sms 
Enric 


AW MACHINERY CO, 


GRDRAINS celos, cisterns, wash tubs 
SN venicares -“Ccuates - sprays 


tes Belle Mead 


When Writing to Advertisers 
Please Mention Popular Science 


GLUE INJECTOR 


Makes Loose Joints Good as New 


hed. 
FF COMPANY 


DEPT. M-51. TOWSON 4, MARYLAND. 


tmott amazing blade you ever saw! 


Tyler 


SPYRAL BLADE 
‘SAWS METAL, WOOD, PLASTIC, ETC. 


1p dow, right or lel, even in crles! 


Does what no other Blade can Da Fis Standard Coping 
‘Saw or Racksaw Frames. NO special afapers needed! 
World's satest ‘aw Bide. 

Youll ied hundeds of ses for Tyler Spyral Blades. 
There's nothing ike them! The fist important improve 
ment in bates since the invention ofthe sax. Fn to 
tse. cuts 80 fast and easy no chipping oF tearing — 


ARDWARE, LUMBER, AUTO & VARIETY STORES 
Everywhere 


TYLER MANUFACTURING CO. 1005 W. Arbor Vitae Ave. Inglew 


HANDY MASON LEVEL| 


Yor the skilled de semi-skilled 
Worker and do- 
Inside corners and. most if 
cull fobs analed en 
Master Stason 
Slumistmy 4 precialon” cooled 
Rigia cs 
spies toruee tn 
Fubber padded - . leather ad 
Fisting band. 
37.75.00. postpaid «guar 
food “tyr, money ‘beck 
hot satiotiog, 


HANDY MASON LEVEL CO., INC. 
Dept. PS-1_ P.O, Box 365 Cudahy, Wisconsin 


HANDY MASON LEVEL CO., INC. 
908 Southgate Av: 


ion’ packed 
structions 


CUT RADIO CHASSIS HOLES 
IN 1-1/2 MINUTES OR LESS 


Quickly make aceeaterouad, sguace, key, 
oe "D" openings «in metal, bakelite oe 
bard rubber se with GREENLEE Radio 
(Chasis Pushes: Simply tan with a wench, 
Maoy aise. Weite 

for deals Greer 


— a _ 
oes 
| erties: Sr* 
KING MIDGET 


Drive it for 78e per week. Rider Agents wanted —carn sour 

KING MIDGET JUNIOR chassis, ‘Gnely 
| ready “to rua and priced at‘ fraction’ ‘of any 
similar car. Gir THE FACTS. Send 25c for 32 page picture 
Book iiving special prices. and agents proposition ‘on bot) 
ears, Or send 81 (refunded first order) for this plus actual 
Stsembly book and service manual. 


MIDGET MOTORS CORPORATION, ATHENS 2, OHIO 


Now! Cover plywood 
edges with real wood 


New Flexible 


Weldwood. 
_ Wood-Trim’ 


" Avoid unsightly edges in building any 
\ plywood project—tables, desks, cabinets, 
\ etc. Give them a “pro” finish with 
} — Weidwood Wood-Trim. So flexible you 
} can beautify any edge —straight, curved, 
angled. In handy rolls, Wood-Trim is 
cinch to apply. No clamps, nails, hot 
iron, etc. Just use Weldwood Contact 
Cement or Presto-Set® Glue. 
Countless Decorating Uses! 
Trim lamp shades with Wood-Trim! 
Decorate picture frames! Smarten coffee 
tables, clocks, waste baskets, etc. 
8ft.rolls, 1” wide, 89cea. Oak, African Ma- 
hogany, Wa!nut, Birch, Fir, Korina.® 


— For perfect wood finishing jobs, use 
FIRZITE® and SATINLAC.® 


to Dept, PS3-7WT. 


BENJAMIN SUPER 


‘on $14.95 


eas $1198 


inex Workman 
finer Price, Adjstable Power with Amazing Optimum Force, 
‘raty Semantand— Sate hecrate teanomical Easy to Use amywhere— 
12 Models for Target and Small Game BB or 177 of 22. 


foe Taeger —U 
“jects ~ Gantmical ~ Nan Tene 12 Models BB 
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HOW TO BUY ADJUSTABLE 
WRENCHES: There's a big 
difference in tools. Here's 
what to look for when you 
buy adjustable wrenches: 


Pat Trademark, your 
guarantee of all 
these qualities 


Buy your adjustable 
wrenches from the 
famous P&C Tool Mer- 


chandisers. Send 10c 
for tool catalog. 


TOOL COMPANY 


You Can’t Beat this 
POWER TOOL VALUE! 


YOU CAN DO MORE WITH 


““ARCO-SAW” 
© CUTS ANY GROOVE! 
© WHIZZES THRU 2 x 4's! 


RIPS @ CROSSCUTS » CUTS ANGLES 


Not even a$100 Portable Saw has dade cutter! F 


‘Depth: Bevel Ai 


Shas, ihe 


ARROW METAL PRODUCTS co. 
Dept. SEERMI 1<0 west sroaoway, New yore 13, mY 
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Box 5926, Portland 22, Oregon 


| When Writing 


NO -~THE QUICK-WAY TO SHARPEN 
———— ALL CIRCULAR SAWS 


your own power toble. Fits regulor 
or money ord 
‘Shorpen Circular Saws. 


134 Tompkins St, Cortla 


ane METAL BRAKES 


seeeeeeese33 


ror Pare, ASR: 
mn Shy Colo. 


VYKE MFG. CO., N-A158 J Denver 11, 


e EXPLORE FOR TREASURE! 


Find 0d, 


ie 
cc 


x 
upto \@ 
4 

nee Me D20ff, 
AMERICAN BUYERS SERVICE S=-=7; 
__MaNTEL SEATON, DOPE 4 BUPALO 14, NEW YORE 


to Advertisers 


stockshop 


Villy SCREWS * BOLTS © NUTS 


the 
‘method 


fewest cleverest, most conveni 


to "STOCK your SHOP” now! 
59c PER Box 


5-80X Drawekbok 
USED IN MANY WAYS 
ELCO TOOL & SCREW CORP., Rockford, Ill. 


115 Volt, A.C., ELECTRIC GENERATORS 


60 Cycle, Single Phase, Continuous Duty 
750 Watt ft 559,50 
1000 Watt sii. $79.50 


2000 Watt «i $133.00 
BRAND NEW SURPLUS 


FULLY GUARANTEED 


SUPPLY LIMITED! WE PAY SHIPPING! ORDER FROM AD 
FREE CATALOG OF OTHER SURPLUS, HYDRAULICS 


ROBERTS ELECTRIC CO., aso w. crand, Chieazo 22, 1 


BOAT KITS soscrnet racic 


61025 8 
ENO I0¢ for CATALOG. 

BIRCH TABLE LEGS—TOPS 

PLYWOOD—FURNITURE KITS 


tive,, modern furniture pl 
‘grade ‘selected birch table 


00 "of aualty riture. kits, 


+ tops, pl wood, 
‘BinCHWOGD INDUSTRIES 
Dept. 17 Fitchure, Mass, 


ELECTRIC WELDER even 


toreh accessory for solder 
$293 complete wits carbons. Stace tod 
32:00 deposit on C.O.D. 75 Ampere. 
Transtormer Welder $24.95 ¥-0. 
ESSAY MFG. CO., Dept. 47, Quincy 69, Mass. 


BARRON Drill Press TOOLS 


FOR WORKSHOP AND 
INDUSTRIAL USES... 


‘Over 40 precision bullt woodworking tools and 


ROTARY PLANER Tables—Spindle Adapters—Handy Bench Vises. 
Planes» Rabbets Many other items indispensable for accurate, use- 
Tonons + Panels ful, versatile workshop use. Every tol sold on com 
Fouts = Bevels plete satisfaction or money back. 

$G.50 Write for special folder —"24 ware 
Shipped Preid= Compete F2t2 Uses for Your Drill Press. FREE 


BARRON TOOL CO. INC. 
390 Architects Bldg., Detroit 1, Mich. 


WORKSHOP 
‘GUIDE 


LOOK! All New-All Precision - All Deluxe 


SUPERSHOP MODEL X 


YOUR FREE 
HOME TRIAL 
Never before have you roan roe 
‘seen so much deluxe, pre- 
cision-built power tool 
workshop at any price! 
Designed for the man who 
wants the best. Massive 
cast and precision-machined 
headstock, self-centering 
inverted "V" bedways (like 
precision metal lathes), ex- 
clusive non-friction speed 
changer, extra-large cast 
and precision-ground saw 
table. 100% ball bearing, 
lfetime-lubricated. You 
save by ordering direct 
from factory. You are in- 
vited to test Supershop 
Model X in your home 
FREE. Mail coupon or post. 
card for FREE brochures, 
photos, details, specifica- 
tions, accessory list — and 
amazing freight prepaid 
FREE HOME TRIAL PLAN. 
All free. 


MAIL COUPON OR 
POSTCARD TODAY 


293 Yates Avi 


POWER TOOLS, INC. seicit, Wisconsin 


eee | 
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pared 
one with st) ree 


Elis. 


BUILD ‘Swn* POWER TOOLS - 


PARTS-PLAN 
kits 


10” THLT/ARBOR SAW 


tea otanes bt 
gittion ‘POWER TOOLS  B7nieSasbmnscut! 


Now! Do 90% of your 
WOODWORKING 


ite 
seunter 


DURO MASTER 


COMBINATION SAW/JOINTER 


Here's the mort reese, most practical cm 
er: 


co. 
(Cnleage 38, Il, 
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MAGNET Kil 


A complete assortment 


of magnets for 
Acoma ed tater hg 

alata PERMANENT ACN 
‘invall shapes and form 


OWEN MORRIS & CO., 1265 Broadway, New York 1, N.Y. 


ONE-BAG MIXER THAT TRANSPORTS 


Unive 


iy pu 
tent, png tractor masel, 10 


UNIVERSAL PULLEYS COMPANY 
360MOHTH MOSLEY + WICHITA, KANBAS 


DEER HUNTERS! 
ENFIELD RIFLE SALE 


coat purchate of spies Bish Le Enfield Army es, 
‘mont accurate rifles snd 


teas 1158 Pamayt Long Seape mount 
Specaly made ft ts le 920.0 ent, 


206" Shoes 
Pacadena, call. Cait ‘ea 


THE ELLNER ‘COMPANY 
‘Deg. 1205 Maple A, Ls Angles 15, Cal, 


SAVE 5S Bor Sack cose WEN, 


CUTS A FINISHED 2x4 LIKE 
A KNIFE THROUGH BUTTER. 


8 /PLE sti 


B fissite anxs| SURPLUS GEARS 


é MAHOGANY 
CUAN PLYWO: 


mantra Wexaetitry 
seer 79 Ai Apte 95ova. 
$505 cue ote sucer FeekesT ers 


omnes OHOEE € 66K TS 


Mes AVE 50% Fs wa 


60 v0 600 POWER — 2 EYEPIECE 


AEM peciaL Pls ised 


Sale OW HYDRAULIC. 
PARTS & SUPPLIES 


MAKE EXTRA PROFITS! 


GET THIS 100 PAGE wit 400 teeth per minute on hand 9 

CATALOG TODAY band saws, 4 t0 16 point, with the BeMaGo 
“formly, 

<= Used profitably by saw shops and 

“I manufacturers everywhere. Every 
machine positively guaranteed! 

Write for details— tod 


‘innessta ve é were BEAVER MFG, co. i 


1713 Olson ,_ Mir ‘ns 800 ISIS AVENUE + INGLI 
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Are We Running Out of Oil? 


(ce 
Then we should be able to get several 
billions of barrels a year from this 
source in the future? 

Probably not. There are two limiting 
factors: a shortage of water for process- 
ing, and a problem of residue disposal. 
It’s been estimated that for every million 
barrels of shale oil produced, even from 
oil-rich shale, you'd have to dispose of 
one million tons of oil-shale ash. Consid- 
ering those factors, Eugene Ayres, of 
Gulf Oil Corp., estimates that about 14 
billion barrels a year is the best we can 
hope for. 


What are tar sands? 

Sand deposits in far northeastern Al- 
berta, Canada, that are impregnated with 
a thick, tarlike oil. Two Canadian com- 
panies announced this past January that 
they will build a plant to exploit these 
deposits at a cost that will be competi- 
tive with crude oil. There’s no estimate 
of the annual oil output, but it will pro- 
bably be less than that of shale oil. Total 
bar sand deposits contain some 300 bil- 
lion barrels of oil. The new project will 
tap deposits with an estimated potential 
of one billion barrels; the proposed plant 
will have an original capacity to produce 
seven million barrels of treated oil a year. 


What about coal? How is it possible to 
get liquid fuel from that source? 

It's not hard to imagine if you remem- 
ber that coal and oil are basically the 
same thing. Both come from the ages- 
long compression of decayed vegetable 
and animal matter. Both are made up 
primarily of carbon and hydrogen. Per- 
haps the chief chemical difference is that 
coal contains less hydrogen. Conversion 
is accomplished by mixing the coal with 
hydrogen. 


How do these processes work? 

There are two main methods: direct 
hydrogenation of coal, and gasification 
followed by hydrogenation of the gas. In 
the first process, coal is crushed and 
mixed with oil to form a paste. (Once 
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wed from page 107} 


the process is started, a small portion of 
the oil produced keeps the operation re- 
cycling.) The paste is mixed with hy- 
drogen and subjected to heat and pres- 
sure in the presence of a catalyst. Out 
come three streams: a gas stream con- 
sisting mainly of hydrocarbons plus some 
unreacted hydrogen; a heavy stream, 
some of which is eventually tumed into 
high-purity graphite or coke, and a light 
stream of hydrocarbons and other com- 
pounds that can be treated to make 
liquid fuels and chemicals. 


How about the gasification process? 

Coal is reacted with oxygen and steam 
under pressure, producing a gas—mostly 
carbon monoxide and hydrogen—which 
is fed to a reactor where, in the presence 
of a catalyst, hydrocarbons are formed. 
‘These can be treated to make liquid fu 
and chemicals. 


How about the cost? 

Generally, they're not competitive to- 
day. Gasoline from coal costs 1% to two 
times as much as from crude oil. But 
in World War II, Germany made about 
one-third of its liquid fuel from coal. And 
today, in South Africa, a commercial oil- 
from-coal plant is using the gasification 
process. It’s competitive there because of 
the high cost of imported liquid fuels. 

Some day, when crude-oil costs climb, 
and the supply falls far enough behind 
demand, oil from coal will undoubtedly 
be a major source of liquid fuel. 


Then with crude oil and shale oil and 
oil from coal, won't we have enough 
to supply us indefinitely? 

Not indefinitely. We're bound to use 
them all up eventually, Some say in 100 
years, some say 200 or more. But long 
before that happens, we'll have found 
other ways to make electricity, run in- 
dustry, heat our homes and drive boats, 
trains, planes and cars. Atomic energy 
is a good possibility for some of those 
jobs, as are energy from the sun, wind, 
water, and heat in the air. END 


SAVE $5 ON MODEL 125 SAW! 
‘A standard duty 6° saw featuring 
Kickproof Clutch, instant depth and 
bevel adjustments and a safe tele- 
scoping. guard. Regularly $49.50—~ 

h any saw trade-in... $44.50, 


.. 


SAVE$20 ON MODEL S28 SPEEDMATIC! 
rofessional saw. Big 


Now's the time to 


trade-in 
that Dre Sore ann 


Famous Speedmatic saw with 7/4” 
roo! Clutch, depth and 
is, and other profes- 


old saw! bea toe nena ae 


with electric saw (radesin... 


Get an extra big trade-in allowance 
on a famous Porter-Cable quality saw! 

Here's a wonderful opportunity to get any famous Porter-Cable saw 
Hlustrated here, at a saving! Trade-in your old saw and get a liberal allowance 


toward the purchase of a Porter-Cable saw that best fits your cutting needs 
and requirements, No matter what model you choose, you're getting 


SAVE $15 ON MODEL 108 SAW! 
Rugged 814” saw for the builder 


Porter-Cable quality that can't be beaten for design, construction, versatility Sen neahl eax ed ene parece 
and solid value. Check the yellow pages of the telephone book and see these all cating jobs, Features Kickproot 
Profesional quality saws at your Porter-Cable dealer-or wie coupon {htc Renu $9.50—wit dee 


to get complete informati 


SEC YOUR DEALER —OR MAIL COUPON TODAY 


Porter-Cable 
Quality Electric Toole 


sows + router + finishing sonders 


belt sonders + drills + planes says $15 ON MODEL 157 SAW! 
Heavy daty 714” saw with blade on 
left Weigh ony 13 Ib. Professional 
eee features throughout i tusive 
Bos 3018, Loco Oceaie” * ——_Kickproof Clutch. Regularly $95.00— 


Bor $019, London, Ontario. : 
pee lope with electric saw trade-in... $80.00 


PORTER-CABLE MACHINE CO. 
7153 N. Salina St, Syracuse 8, N.Y. 


Please send me complete information on your Saw 
trade-in offer and name of my nearest dealer. 


maRcH 1957 271 


ae ~~ 2 


3: 
A iM 


22227 ‘bg 
CENTERS AND DRILL PADS ‘STEEL AND BRASS COLLETS BALL BEARING ‘LUVE CENTER: 


bai 
= 
YOU CAN DO 


MORE 


WITH SOUTH 


HANDWHEEL COLLET ATTACHMENT BEND LATHES SAFETY and STANDARD LATHE DOGS 


*) because of the very 
complete line of ¢ " 


‘al attachments 


available.Onlyafew [ie 
A CIR UTSCUMCICAELUC MM ADJUSTABLE COLLET BUSHING CHUCK 
for complete catalog. 


FOLLOWER AND STEADY RESTS 


South Bend Attachments will enable you to do more and bet- 
ter lathe work. Write for your copy of our new catalog 5700. 


SOUTH BEND LATHE 


BUILDING BETTER TOOLS SINCE 1906 + SOUTH BEND 22, INDIANA 


MILLING ATTACHMENT 10 in 1 TOOL BLOCK 


day OF 


Ione Cees 


Vane. Steet 


906 + 


SOUTH BEND LATHE + 
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Superiers For the first time ever: ONE TESTER 
PROVIDES ALL THE SERVICES LISTED BELOW! 


a aioesa 00001 Microferad 10 wi of 100 ohms to 5 me 
1000 Microforads (Measures power 
factor end leakage too.) | 


which will enable you to trace 
signal from antenno to speaker of all 
receivers and to finally pinpoint the 
exoct cause of trouble whether it be 
© port or circuit defect. set) where it 


SPECIFICATIONS 
¥, “CAPACITY. BRIDGE SECTION TV ANTENNA TESTER SECTION 


Loss of syne,, show and instability are only 
its which may be due toa 


TV antenna frst? The Model 70 will 
You to locate # break in any TY. anten 


fi Mf a break does exist, the Model 7¢ 
1 SGANL TRACER SECTION, ugg, Bet iat etaes ees i, fee 
Pius'a diode rectifiers plus s direct coupled triode the ability of a condenser to retain a for 72 ohm coax and 2 to 390° for 300 ohm 
Paper trescombinde'ta rovge Wei nighiy charge and thereoy iter ficient) 


s RESISTANCE BRIDGE SECTION 
2 Ranges: 100 obms_to $0,000 ohms; 10,000 
ments, locate. signal loss ‘in R.P and Audio Ohms to $ megohms. Resistance can b> meas- Probes: Teat Leads and 
68; loealtze faulty orate Sired’ without disconnecting ‘capacitor ‘con spersting Instructions. 
and hum, etc. Provision has been made {or Use nected’ acroms it (Expect, of course, when Nething else t0 buy. 
of phones and meter if desired. the R Combination i part ofan RC’bank.) 0 


Superior’s New 
Streamlined Model 10-55 


comm, QUICKLY AND EFFICIENTLY TESTS RADIO AND TV TUBES INCLUDING: SEVEN PIN 


MINIATURES; EIGHT PIN SUBMINARS, OCTALS AND LOCTALS; NINE PIN NOVALS 


YOU CAN'T INSERT A TUBE IN THE 
WRONG SOCKET. it fs imposible to ihsect 

the tube inthe wrong socket when 3 SPECIFICATION. One of the most important 

ew ‘Model TD-85._ Separate sockets Improvements, we believe, is the fact that the 

bone for each type of tube base If th a 4" position fasteaction stiap switches ‘are all 

socket Ir can be tested. ihumbered in exact accordance with the stan. 

: ‘ 2 TMA. fumbering system: ‘Thus, if the 

nt terminating in. pia No, 1 ofa tube 

(der test, ‘button No, T ts used { 

Feduces. the possibilty of obsolescence tan 
sbrolute infu, Any pln may be uted na a 
Blame: nd ihe voltage applied between 
that pin And any other pin, or,even the “top- 


CHECKS FOR SHORTS AND LEAKAGES 

ETWEEN ALL ELEMENTS. The Model TD-85 
protides a super senaltive: method of checking 
for shorts and leakages up to & Megohms be= 
tween ‘ny ‘and ‘ail of the terminals 


Superior's New Model 70 UTILITY TESTER® 

‘As an electrical trouble shooter the Model 70: ‘As an Automotive Tester the Model 70 will test: 

fand D.C. Current, Both § Volt and 12 Volt Storage Batteries « 

rae Starters ¢ Distributors. Tenition 

‘Regulators « Relays» Circuit Breakers 

eiIncorporates a ser Cigarette Lighters « Stop Lights * Condensers 

which ‘will measure all. resistances commonly used in  %,DWrectional Signal Systems Ams £5 

Bulbs Pues « Heating Systems « Horns Also 

‘electrical appliances, motors, ete. « Leakage detecting  Bulbs.c Fuses « Heating Systems » Horns » Also 
Cireuit will indieate continuity trom zero ohms to 5  illocale Poor grounds, breaks in wiring, p 

‘megohms (5,000,000 ohms). » Will test Toasters, Tron, 


umption while the 


ut tives, ete. (Will not test TY tubes for 
‘An emission type tester such as the model TD-35 
Gescribed above is required to test tubes for a 


Try fer 10 days before you buy! If completely satisfied, 
end pay balance at i 
cated monthly rate—NO INTEREST OR FINANCE CHARGES 
ADDED. If not completely satisfied, return to us, 

a ‘explonation necessary. 


SEE POSTAGE-FREE AIR MAIL CARD FOR COMPLETE DETAILS 


MOSS ELECTRONIC DIST. CO., INC. Dept. D-322 3849 Tenth Avenue, New York 34, N. Y. 


HAVE A REAL CIGARETTE — 


“| want a real cigarette—one 
with plenty of good flavor. That’s 
why | smoke Camels, and have 
for 10 years. It’s all cigarette 
—all the way.” 


HELICOPTER PILOT 


Discover the difference between “just smoking” and Camels! 


Taste the diffe Feel th Enjoy the aifference! 
More people smoke 
ter year 


brand of 


never let you down. 


America’s real smoke is —the largest-selling cigarette today! 


